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4] feel it a privilege to succeed Dr. Nolan 
D. C. Lewis as editor of The Journal of 


Nervous and Mental Disease. This journal | 


- was founded in 1874.’ It is the second oldest 
American journal in continuous publication 


in the field of neurology and psychiatry. Its 


_ jong and venerable history is exemplified by 


the ofitstanding men who have guided its 
editorial policies and by the broad influence 


that the journal has exerted in its field. Tt. 


has sponsored the publication of an impor-. 


tant series of monographs, including such 
classics as White’s Outlines of Psychiatry, 
Jung’s Psychology of Dementia Praecoz, 
Brill’s translation of Freud’s Three Contri- 
butions to the Theory of Ser, and Veagotonia 
by Eppinger and Hess. 

From the time of its first appearance as the 


Disease, the editorial policy has been sensi- 
tive to the new and promising in these fields. }* 
This policy was*implemented during the 
long editorial tenure of the late Dr. Smith 
Ely Jelliffe. More recently it has had the 


» good fortune to profit from the inquisitive 


point of view characteristic of Dr. Lewis, 
from his erudition, and his incessant de- 


-. votion to research and scholarship. We hope 


to continue in this tradition. To our new 


Editorial Boards we feel grateful for their 


willingness and enthusiasm in participating 
in anew and exciting venture. We hope that 


_we will be able to sense the creative forces in 


our colleagues- and in some measure be of 


help in communicating their ideas and con- 


tributions. 
‘I consider this editorial task to be par- 


ticularly in these days, when 
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new ideas and discoveries primarily in the 
behavioral sciences. are forcing us to re 


evaluate our concepts of béhavior. We are © 


compelled to take into account psychologic 
events that are beyond our immediate 
awareness and to consider social and inter- 
personal factors in disease. The private na- 
ture of much of the psychologic material we 
deal! with and the special characteristits of 
the social phenomena involved have brought 
up many problems in the area of observation 
and ‘data collection. In ‘dealing with material 
of this kind the models of physical science 


do ‘not always offer an adequ&te framework... 


The impact of the behavioral sciences has, 
forced us into some basic consideration of; | 
epistemology. This happens, L-believe, when- 
ever new dimensions are added to our knowl- 
edge and understanding. Psychiatry above 


_all has been the’ battleground where. these 


eruptions have been most acute. One can: 
turn away from such new directions and look 
back only on pain of being stultified into a | 
pillar of salt. The struggle and the throes of 
change are our heritage. This is the pro- 
fessional tenor’ of our times. 

The addition of new dimensions to our 
understanding of behavior, whether deviant 
or no, has of necefsity brought: with it the 
need for various approaches subsumed under 
the term “interdisciplinary.” Productive 
work requires the cooperation of earnest in-. 
vestigators trained in different specialities, 


but willing to grapple with the problems of 


1 


behavior. Each specialist reflects his own ex- 
perience and is usually convinced of the 


‘correctness and usefulness of his own point ~ 


of view in understanding the ground rules of 
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| discovery and experiment. For productive 
work it is not-only necessary to grope for a 
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unifying theory, it is also necessary to tie 
together into a working and productive unit 
those who specialize in a broad array. of 
disciplines from mathe 
—incjudiag biochemist 
ology and anthropology. 
When The Journal of Nervous and Mental 


; psychology, soci- 


Disease was founded as a by Dr. 
nd of the 
_ Civil War, neurology in this country was 


J. S. Jewell eight years after the 


just beginning its development. Stimulated 
by the work of Claude Bernard and Brown- 
Séquard the Journal began with an interest 
in the sympathetic nervous system. Its 
early editors, especially Dr. Bernard: Sachs 


and Dr. William G. Spiller, were instrumen-. 


tal im the development of American neu- 


rology and the organization of the American . 


- Neurological Association. We. hope that this 


_ torial and Advisory 


journal will do its share in carrying on the 


solid tradition of American neurology, The 


association between neurology and psychia- | 


try is not an accident of history. The recent 
contributions to the detailed biochemistry 
and dlectrophysiology of the nervous system 
are pointing the way to a better understand- 
ing of behavior-brain relationships. 

We have considered one of the functions of 
this joufnal to present to its readers material 
in the problems of neurology and psychiatry 
as geared to the physician working with pa- 


_ tients. We hope that the ‘selection of papers | 


will be helpful to the physician. Yet it is 
clear that in order to integrate the clinical 


problems with expanding knowledge a high 


priority must be placed upon original re- 
search in. psychiatry, neurology and\in all of 
their ancillary’ disciplines. This editorial 


-. policy is reflected i in the choice of our Edi- 
Boards. It is our ware 
\ publish contributions of a high order in al 


fields which beat upon the understanding 
and treatment of the patieht. Our interest is 
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tics to philosophy 


in the understanding of those biologic, })sy- 
chologic and social phenomena which make 
for illness and health. 

_ The function of a journal should gd Libs 
yond the presentation of original rese:rch 


; contributions—granted that these have the. 
- highest priority. It should be a tool dedic: ted 


to professional education as well. From time 
to time our Editors will present invited pa- 
pers summarizing a field, or the special in- 
terests and contribution of a given autivor. 
I should like to point to the,papers of Irs. 


Derek Denny-Brown, Seymour Sarason :ind ‘ 
Thomas Gladwin, Heinrich. Waelsch, and §& 


Hans Selye in the present issue as examples 
of this type of contribution. We fully antici. 
pate that the same level of excellence will 
continue in the requested papers to appear in 
later issues. The Editors are planning a com- 
prehensive series of current book revicws 
written: by authorities in their respective 
fields. Reviews will appear™in every issue, 
apd will comprise a special section of the 
ournal every three months. This ‘section 
will offer an extended @ritique of publica- 
tions covering the wide range and multi- 


disciplinary interest of the Journal. The need 


for transmission of important research and 


- ¢clinieal information without delay has led 
- the Editors to establish a section devoted to 
the rapid publication of brief ¢urrent com- 
munications. It is proposed to publish such 


brief communications within one or two 
months after they have been sent in and ac- 
cepted by the Editorial Board. 

We invite our colleagues to use the journal 
as a live and open forum for discussion. I 
personally want to express my thanks to Dr. 
Nolan D. C. Lewis and to the staff of The 


Williams and Wilkins Company for their 


help in facilitating the editorial reorganiza- 
tion. I am most grateful to Drs. Grenell and 
Robinson for their willingness to accept a 


_ part of the for this under- 


aking. 
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| A CATARACT OF CONSEQUENCES' 
| ALAN GREGG, M. D. 


ch «The mellow assertion of Socrates that the curiosity to research, fram research to knowl- © — 
he uhexamined life is not worth living provides edge, from knowledge to power, and from 


power to responsibility. In*choosing the 


ed ample basis for the broadly diastolic flavor 
words “a cataract of consequences,” I in- 


ne of|these opening ceremonies of the Psychi- 


a- attic Institute of the University of Mary-  tentionally imply the turbulent, if not, in- 
n-. land. The diastolic period, when the cham- deed, vertiginous, character of successive 
rr, bers of the heart open to recieve the blood changes in the current of modern Western 
s. [| that is to be pumped out in the succeeding thought and its eonsequences, and some- 
id per of hard-working muscular contrac-_ thing, too, of its relentless and 
id tion, finds its analogue in academic life in. . force. | 

just. such functions as these that Doctor Why does such review—or pre-. 
i Finesinger has arranged. The emphasis on view—seem ~ appropriate? Well, for one 
ll such an occasion can rightly fall on recep- thing, because it is often wise to look before 
n tiveness, On openess, on intake, on getting, you leap, and especially if the leap is but 
\- filled up—with perhaps a trivial risk of di- : the first of an irreversible cataract. But more. 
8 Jation—and this emphasis finds appropriate - “than that. The unexamined life of which 
e encouragement in a mood of relaxation com- Socrates spoke did not imply the value of 
,, monly observable, if not in after-dinner examination of life after it has been lived. 

¢ speakers, then at least in their eupeptic The word examen is the Latin word for the 
n ‘audiences. You are, then, I trust, in a di- straight upright bar fixed at.right angles to’ 


science, with special atténtiot 


astolic mood, ready to receive, r relaxed but 
not empty, receptive but not surcharged, 
and, in some measure at least, hospitable to. 
thoughts that you may pump later into more 
lively circulation. _ 

Heartened by this gratuitous enimpbien: 


‘I shall venture to review some very broad 


of medical 
to the se- 
quence of their development. This sequence 


circumstances in the progress 


I would call a cataract of consequences. It 


is but a part of the long stream of human . 
thought, but one that much concerns us all, — 
for we are in that stretch of the stream right 


_ Now. 


The cataract of ¢onsequences are with 


curiosity and, in successive leaps, goes from 


"This paper was by the. late Dr. Alan 
Gregg, then Vice President of. the Rockefeller 
Foundation, on the occasion of the Dedication 


‘Exercises marking the opening of the Psychiatric 


Institute, University of Maryland. Previously un- 
published, this brief address -clearly reflects Dr. 


-Gregg’s longstanding interest and effort in the di- 
rection of the creative in gcience. 
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the horizontal yardarm of the old-fashioned 


scales. We read its deviations from the per- 


pendicular not after, but during the weigh- _ 


ing. An examination properly understood 1 is 


_ during, not after hfe. 


Now, the scientist as a matter of habit as 
well as of necessity tends to separate a prob- 
lem from its surroundings and deliberately: 
to disregard ‘the extraneous for the sake of 
focusing on the relevant. One ean hardly 
doubt that such procedure‘so often. repeated: 
leaves its mark on the scientist’s mind. His 


~ tendency to simplify the complex has the : 
‘defect of its invaluable quality, and the de- 


. fect is that he tends to ignore a grave pos- 
sibility, namely, that not all the actual vari- 


ables get into his equation/ The scientist, © 
quite rightly, isolates his problem, only to | 
run the risk of becoming himself..isolated— 


‘isolated from some aspect-of the problem 
that later proves inseparable from it and de- 
cisive for success or failure. 


But I would suggest another reason from 
comprehending: this cataract of conse+ 


S 


> 


quences that begins with 
with responsibility. Essentially, the reason 
is that by sq doing you may help to protect 


the interests df science and yourselves as’ 


scientists. For there is an adage which says, 


_ “The man who knows ‘how will always find 


work: the man who knows why will. be his 


- employer.”” Obviously, the contrast is be- 
- tween knowing = 

_ knowing why it should -be done. Scientists” 
_ of human thought. . | 
’ As a memory of the power of curiosity | 


to do something and 


might well; care about the question of who 


_ is to be their employer. Few can afford to be 


unemployed or self-employed, delightfully 


free as they would then be. — 


In the fields of science that can be culti- 
vated only with the aid of costly instruments 
or complicated organization, scientists toda 


-are but rarely self-employed. Doctors are 


becomming less so. Rather than vainly com- 
plain that, ideally, scientists and doctors 


should be self-employed and thus more free, 


I believe it the part of wisdom for them to 
give more/attention than they do to the task 
of giving the society that supports them an 
idea of the why of science. For it is those 


_ who know, why who will support them. If 


you seek an example, in some ways somber 


and in others magnificent, an example of 
_ those who know why coming to be the em- 
_ ployers of those who know how, regard the 


history of atomic en rgy in the last two dec- 


ades. Beginning with mathematical physi- , 
cists, who theorized on the how of the energy > 


within the atom, and the experimental mas- 
ters of method and technique, much of the 
whole enterprise is now supported and con- 
trolled by governments that believe they 

Though human “ehriosity, ‘the starting 
point of my cataract, could alone supply 
enough for an hour’s comment and reflection, 


I shall mention only two of its salient char- 


acteristics. First, curiosity is so deep ‘and 
strong.a characteristic) of the human species 
that I think we shall be safe in considering 
curiosity as a constant in nearly all equa- 
tions concerning human thought. Curiosity 


is not temporary or evanescent, though its 


s with curiosity and ends 


\ 
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object may be: curiosity itself will be con- 
tinually in play, not only finding new facts 


but again playing on them in turn for stil! 
more enlightenment. Curiosity also posscs- 


‘ses and confers. survival value. By no mere 
chance did the French revolutionists close | 
the University of Paris as an institution © 


then dedicated to indoctrination while they 


left open the Collége de France, an institu-_ 


tion devoted to inquiry and the freer rang:'s 


recall a heartening episode during a visit I 
made once to a Mexican oil field. In the 
toughest part of what was euphemistical!y 


called a wide-open town, I saw, of a suni-— 


mer’s night, a man with a large portable 
telescope, through which for a peso you could 


look at the moon. I saw that man empty a. 


whole miserable street of gambling dens, 


grog shops, and the like to satisfy mere hu-. 


man ‘curiosity, amid the fury and impatience 
of the purveyors of commoner pleasures. The 
scene, as I thought, called for perpetual 


celebration in a mural by Diego Rivera, in 


honor of human curiosity. | 
We must not forget, or even underesti- 


mate, another characteristic of curiosity ; its 
unpredictably wide range..The varieties of 


human curiosity defy anticipation: one can 
only mark curiosity with the sign for in- 
finity, if it is to be entered at all in the 
equation of human.thought. | 
And yet, almost paradoxically, curiosity, 


limitless as .it is, has found a strict and 


rigorous methodology of its own—research 
and its inductive reasoning. For the. dis- 


‘eovery of the research method has in effect 


been the discovery of the means of discovery, 


_and research is thus both the son and the 
father of research. As the broad current of 
human curiosity is now becoming more and ~. 
more channeled into research, the stream > 


appears to quicken and gain in volume. The 


hundreds of millions of dollars, the hundreds _ 


of millions of hours of work now devoted to 
research in the Western world offer to the 
earlier traditional and repetitive oceupations 
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of man a contrast—a contrast for which I 
ean find no adequate adjective. We cannot 


call it stdpefying, for it stimulates; nor ter- 


rifying unless we fear Truth; nor tremen- 
dous, for that is a paltry understatement. 
In the literary predicament of finding’ the 


tight adjective, I often fall back on the ad- 
vice of, I believe, Edward Everett Hale: 


“Adjectives are like leaves on ‘a: branch: 
they may make it more beautiful, but they 
ruin it for switching purposes.” So perhaps 
it is best.to desist from the search for an 


adjective and rely on the stark cogeny of 


saying, simply, that in comparison with 
known history’s six thousand years of tra- 
dition, imitation, superstitious and 
unquestioning repetition in.man’s way of 


thinking and living, today’s research ac- 


tively presents a contrast. So seriously do I, 


for one, take the research attitude that I 
could regard the research activity of today 


as being the-beginning ofa new beginning in 


human thought, or the beginning. of 
| the end. 


In our cataract, the next leap, from re- 
search to knowledge, presents an almost 
merciful retardation. Nature answers man’s 
presently impatient questions with a re- 
luctance that. in its. slowness may be more 


‘benign than at first: appears. I.am not sure 


that it is retardation, exactly speaking. Cer- 


tainly the i impression is one of a reduction of | 
_ tanica, appeared in the 11th Edition, in,1910, 


momentum in the stream of human thought, 


but that apparently reduced momentum may 


well be due mostly to negative results in a 
large number of research efforts, no matter 
how briskly they started. But one-can hardly 
say that the transition from research to 


knowledge is inevitably slow -in every in- 


stance: it isifare, but the crucial experiment 


“may be astonishingly quick and swiftly 
conclusive. And then, coming in the train of 


a new hypothesis or discovery, as Charles 


Bessey benevolently observed, there will al- 
ways be those who are willing to carry back | 
forth “the truckloads of 
_ observations.” 


The current of our coined recaptures its 


| 


world.” Perhaps the powerful conseq 
of man’s recently acquired knowl 
atomic fission will again serve as an illustra- 


speed again in the leap from kilowledge to 


power. And lest the commonly intoxicating 


connotations of the word power egg on us 


eggheads into premature self-confidence, let 


me publicly agree with Francois Mauriac’s 
sober remark, “A people cannot be both the © 


most powerful and the happiest, in the 
ences 
ge of 


tion—this time to etch Mauriac’s| lines upon 


our minds. “A people cannot be both the 


most powerful and the. happiest in the 
world.” But how does the power implicit in 
the control of nuclear energy compare with 
the power over; men’s minds and emotions 
that might be available from a comparable 


advance in the field of human psychology?~” { 


What if psychiatrists were to learn how to. 
split off the charged particles of: emotion 
from the atomic units of society and so con- 


trol the mass?’ Though I am dubious that 


any such fundamental. advance in psychol- 
ogy or psychiatry i is imminent, I might, by 
one delightful quotation, both relieve any 


temporary tension resulting from such a 


speculation and yet offer evidence that prog- 


ress of a substantial sort has nonetheless 


really taken place, even in as difficult a field 
as the management of adolescent youth. The 
following passages, taken from the article 


on “Adolescence” in the Encyclopedia Brit- 


and again in the 13th Edition, in 1927 and 


were only recently removed feoins subsequent 


editions. They record, one could infer, the 
epitome of the knowledge of adolescence 
available to the seekers of encyclopedic 
knowledge annie the first third of the 20th 


century: 


Adolescence (Lat. from: 
adolescere, to grbw up, past part. adultus, 
grown up, Eng. “adult”), the term now com- 
‘monly adopted for the period between child- 


hood and maturity during which the charac- 


teristics—mental, physical, and moral—that 
~ are to make or mar the individual disclose 
themselves, and then mature, sometimes by 


a 
> 
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leaps in oth by more gradual the change, ‘trees, and strain dependent 
evolution. The annual | rate of growth in thereon, their lives should be appropriately 


height, weight, and strength increases to modified . 
a marked extent and may! even be doubles. “The advlescent i is prone to special weak- 
The clevelopment in the man takes place | ‘Inesses and perversions. The emotions are 


in the direction of a greater strength, in the | extremely unstable and any stress put upon © 


woman towards a fitter form for maternity. them may lead to undesirable results. Warm 


‘The sex sense develops, | the love of nature climates, tight-fitting clothes, corsets, rich 


and religion and an. overmastering curiosity food, soft mattresses, or indulgences of any 


both individual and general. This period of kind, and also mental overstimulation, are 
life, so fraught with its power fer good and_ especially to be guarded against. The day 
-~ ill, is accordingly by far the most important should be filled with interests of an objective . 


‘and by far the most par for parents in contradistinction ‘to subj ective—kind, 
and educationists to deal with. The chief atd the child should retire to bed at nigh} 


; points for attention may be briefly indicat healthily fatigued in mind and body. Let 


Health depends mainly on two factors, he- there be confidence between mother and _ 


redity or. the ‘sum total of physical and daughter, father and son, and as the years 
mental leanings of the individual, and en- bring the bodily changes, those in whom 


- viromental. In an ideal system of training, - the children can trust can choose the fitting 
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these two factors will so fitted in and moments for explaining their meaning and 
adapted to one another that what is weak _ effect, and warning against abuse of the © 


or improvided for in the first will be amply natural functions.” 


compensated for in the second .. Now, that is the end of the quotation, and 
“The residence should be on a well-draihed I think it is fair to let me say so, for I an 
soil, preferably near the sea in the case of a product of that knowledge—except that: 
a diliite child, on higher. ground for those my ratio of crust to crumb was probably 
of more robust constitution. The child should _ lower, for I dearly loved beaten biscuit—and 


be lightly clad in woolen garments all the if I don’t distinguish here and now between 


- year round, their thickness being slightly these guiding principles and myself, then, 
greater in winter than in summer: An abun-_ to borrow a phrase from the Encyclépedia, 


_. dance of simple, well-cooked food in suffi- the stress upon my emotions “may lead to 


others prescribed. In the case of girls, let knowledge, I suspect that one of the major 
them run, leap, and climb with their attractions of power lies in the subtle as- 
brothers for the first twelve years or so of sociation we tla th between power and — 


cient variety, ample time at table where an undesirable results.” But is it not heartening 
atmosphere of light gaiety should be culti- to realize that by 1990 a digest of our present 


vated, and a period free from restraint both knowledge regarding child guidance or the 
before and after meals. As’ regards the most ‘Management of adolescence may seem 
suitable kinds of food, milk and fruit should equally naive and descriptive—descriptive _ 


be given in abundance, fresh meat once a __ not of adolescents but of the “adults” of 1952. 


day and fish or eggs once a day. Bread had I interposed this quotation deliberately | 


better be three days old and baked in'the to regale you in the midst of a serious effort 


form of small pore to increase the ratio of to draw attention to how powerful research — 


crust to crumb . « in psychology and psychiatry may become 


“The exercise of the body must be duly if the present rate of progress can be as- 


attended to. Nowadays this is provided for sumed to continue for 50 years more. | 
in the shape of games, some being optional, Reverting to the power that comes from 


life. But as with all! freedom. I am told that i in the 
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of the to take two 


solemn oaths at'the time of their ordination. 


- The first oath was that they would discharge 
the duties of that o me faithfully in the 
sight of God and ma 


The second cath wae 
ealled the oath of “Nolo episcopari”— 


don’t want to be a bishop”—obviously a 


| _— against the charge of power-hunt- 


°, a sort of ecclesiastical equivalent of the 


song, “You made me love'you, I didn’t want 


to do it, I didn’t want to do it.” Howe ective } 


a deterrent such an oath may have been — 


remains a matter for surmise, but I ‘take 


this oath as amusing and fonvingiig but | 


hardly necessary evidence that man’s pas- 
sion for power over man-has been from time 


immemorial quite as deep as his passion. 
» for control over natural forces. Is it wise 
|. to be on guard, against the power-hunters?_ 

' Should the American Board of Psychiatry. 


and Neurology, like the early, Church fa- 


thers, require an, oath from the aspiring 


diplomate that he does not want to practice 


psychiatry? I would say no, but more be- 
cause I am skeptical as to the value of 
oaths than because I am inclined to gloss 


over the temptation of personal power that | 
already confronts psychologists and psy-_ 
chiatrists. That temptation will increase 
with any increase in their skill. Lord Acton’s 


opinion, “Power tends to corrupt; absolute 


power corrupts absolutely,” applies starkly 
and gravely to psychologists and psychia- 
trists, whether they have chosen their pro-— 


_ fession for the sake of power or for the sake 


of knowledge. For knowledge moves to 


power. That cannot be denied or avoided, 
and I commend to your ruminant - -leisure 
‘the observation of Alfred Stern, “There is 


only one evil: to deny one’s freedom in order 


to evade the responsibility it implies.” ? 
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The final stage in the cataract of conse- 
quences is the leap from power ta; responsi- 


bility. Responsibility to whom?’ ‘Can 


sponsibility be re defined? I think 
not. 


* Alfred Stern, The Pacific Spectator, Vol. IV, 


be answerable to: to other. men, to one’s 


self, or to one’s God. This triad for responsi- 
bility—to other:men, to one’s self, or to one’s. 


God—furnishes a swift. crescendo in in- 
tangibility, unverifiability, and semantic 
latitude. But within this same triad of con- 
sidered responsibilities have occurred some 
of the most agonized and noble reactings of 
the human spirit. Since responsibility, ade- 


i quately discharged, constitutes: in many 
ways the acme of sound social relationships . 
_ of the most agonized and noble reachings of 
spirit, psychiatrists above all others face. 
and must forever be preparing 
Tesponsi- 


to understand the meanings of? 
bility, for so many of the disorders as well 
as the symptoms that the psychiatrist must 


‘handle express themselves i in terms of social _ 


relationships. 


Of this triad of responsibilities —respousi- 


bility to others, to one’s self, and- td one’s 
God—I dare comment on but the first two. 

Of the psychiatrist’s answerability to 
man, I would reiterate that the definition of 


responsibility can never be unilateral. Nei-, 
_ ther intellectual snobbery nor hieratic high- 
handedness will escape the retaliation 


served by society for simpler types of 
‘effrontery. If a psychiatrist is answerable 


to other men for his decisions, he might 
profitably see to it, though every possible 


effort he can make toward their further 
education, that the criteria they apply to 
his conduct be well informed. Otherwise, as 


the power of psychiatry grows, dread and — 


suspicion will await its expected tyranny. 
As government rests at long last on the con- 


sent of the governed, therapy depends. on™ 


the implicit confidence of the patient, or 
better, infinitely better, on the informed 
‘conviction of the patient and of Society at 
large. Such confidence and conviction de- 
pend upon the doctor’s understanding of his 
full responsibility. I, for one, would not care 
to be answerable to ignorance, nor to be 
judged by the misinformed. So, if psychology 


_and psychiatry are likely in the next decades © 


To be answerable requires someone to’ 
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pass from curiosity from re- 
search to greater knowledge, from greater 
knowledge. to greater power, and from 
greater power to proportionate responsi- 
bility, then the interest of psychiatry and 
psychiatrists calls for a substantial advance 
in the information needed by the laymen to 
whom the psychiatrist—I dare say you psy- 
chiatrists—will be answerable. Think of the 
understanding required of you in such!is- 
sues as education, or leucotomy, steriliza- — 
tion, euthanasia, and, as anyone could see, 
the approaching problems of population « con- 
trol. 
_, (Of the doctor’s to- himself, 
T can offer-as a preliminary the suggestion 
that there might be a more widespread rec- 
ognition of the difference between the Ro- 
man concept of morality and the Greek con- 
cept of virtue. The Roman was moral if his 
conduct was what was expected of his pro- 
fession or office, his age, and his position in 


society. The Greek was virtuous if his con- © 


_. duct -was consistent with his inner_convic- 

tions. Quite evidently, one could in these 
senses of the words be moral without being 
virtuous, or virtuous without being moral. 


; 4 ; 
on the road. To make your conduct con- 


you doubtless-have learned in others 


sistent with your convictions, you will not 
go over 40. You will, of course, be: honked 
at by other drivers. But being censured by 
others is frequently the lot of the virtuo: is, 


lifes’ pursuits. 

‘Sometimes I wonder if the major reason 
for morality in the Roman sense is not qu'te 
simply this:-that it provides guide lines of 
conduct for those who have no convictions 
to direct their conduct. 


‘The whole subject of medical ethics de- 
serves more reflection and discussion thin 


it is getting. We are childishly naive if we 


think that more research will bring us more 


knowledge, and that’s just what we want. 


Well, yes, but it doesn’t stop,there. It may 


go on to measures of résponsibility for which 
we have had no preparation beyond the 


vague suspicion that responsibility is the 


heart and soul of Great Medicine. 
‘What have I intended this evening by re-. 


ferring to a cataract of, consequences— 


from curiosity that flows nowadays toward 


research; from research that leaps. forward, 


Nor is it all a matter of past history. If you - 


find yourself next week on a superhighway 
where 65 miles an hour or upwards is ex- 
pected of you by all the other drivers, you 


will.be moral in the Roman sense if you hit - 


that pace. But supposing you know that both 
your front tires are too nearly worn out ito 
make such | safe to. or others 


at times in beautiful arcs, to knowledge; 
from knowledge that in a sobering parabola 
turns to power; and from power that cannot 
stay its course to eventual responsibility? 
Simply to suggest that men of quality, set- 
ting themselves a superior task, will reach 
with the inevitability 6f a cataract a su- 


perlatively destination, Respon- 


sibility. 
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hse ‘defined as inability 
to perform certain subj ectively purposive 
movements or movement-complexes, with 
conservation of motility, of sensation, and 


‘of coordination” (57). This type of disturb- 


ance of movement has always been associ- 
ated with cerebral lesions, usually of such 
large or diffuse nature that attempts to re- 
late the disorder to damage to a specific 
area have been fruitless. The descriptive lit- 
erature relating to various types of apraxia 
is extensive, and is characterized by a pro- 


fusion of terminology that was only partly 


clarified by certain notable studies (27, 28, 
42, 46, 53) and particularly those of Liep- 
mann (36-38). The early history of the sub- 


: ject was well reviewed by Wilson in 1908 


7 and since that time by Brun in 1921- 

22 (10), by Woltman in 1923 (59), and 

by Sittig in 1931 (53). The monographs of 

Nielsen (44), Poetzl (48) and Critchley (11) 
have covered more recent aspects. 7 

In the early a it is apparent that 


the term apraxia was\used by Starr, Pick 


(45, 46) and others in the sense that we now 
use the term agnosia. Liepmann’ s_ (36-38) 
separation of ideational from ideo-kinetic 


and limb-kinetic types of disorder was the 


first. clear definition of degrees of apractic 
disorder of movement with and without dis- 
turbance of perception. It is not our in- 


tention to. review here the many shades of | 


opinion that have been expressed regarding 
Liepmann’s original classification. In 1920 


he himself finally elaborated a regional 
grouping into apractic disturbances of the 


*¥From the 
pital and the ‘Department of N eurology, Harvard 
Medical School. A short version of this paper’ was 
presented to the Ninth Annual Meeting of the 
American Academy of Neurology, Boston, 25th 
April, 1957. The photographic expenses of this in- 
have been defrayed by the Harrington 


eurological Unit, Boston City Hos- : 
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limbs, usually unilateral : 
apraxia), resulting from damage to the mo- 
tor (rolandic region) of cortex, and of more 
complex, sometimes unilateral, sometimes 


bilateral, disturbances of movement without 


comparable disorder of perception of the 
nature of the movement (ideomotor apraxia) 


related to parietal lobe disorder. Inability to 


comprehend the movement, confusion of its 


elements, but without comparable interfer- _ 
ence with speech was ideational apraxia. , 
This last type was always bilaterally mani-: 


fested, except in specific instances of damage 
to the corpus callosum which result in its 


appearance in the non-dominant hand. The ° 


common relationship between lesions of the 


supramarginal gyrus on the left side with 
Wernicke’s aphasia and ideational apraxia / 


has been established (4, 9, 10, 28, 39, 42). 
In general, Opinions have varied between 
that of Monakow who insisted that apraxia 
required a widespread disturbance of brai 
function by reason of diaschisis of inter- \ 
related function, and those of Liepmann 


‘whose more restricted scheme has not been 


significantly improved on. Liepmann also 
proposed that limb-kinetic apraxia resulted 
from the loss of traces of acquired motor be- 
havior (kinesthetic memory, or engram) re- 
cording the order of components jin a com- 
plex movement. Loss of a more elaborate 


tion between 
r ideomotor 


apraxia. Interruption of assoc 
these two was responsible 
apraxia. 


‘ideational sketch” resulted ideational 


This paper is concerned not so much with | 


the exact localization of apractic disorders © 
as a new appraisal of their manifestations i in, 
clinico-physiologic terms, which we believe. 
is a necessary first step before anatomic 
analysis. Our studies of parietal lobe dis- 


order have convinced us that disturbance of © 


awareness of events in one side of the body 


(limb-kinetic 
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_ and of space may be present in varying de- 
| grees, a associated with release of involuntary 


' motor reactions that interfere with the use, 


- of the limbs. From this point of view many 
of the original observations of Liepmann 
(36-38) and others are open to different in- 
It becomes apparent that in 
situations where defect in. perception was 
previously assumed to be absent, or hot sig- 
nificasit, we would now recognize such a de- 
fect. Conversely, disorders such as the grasp 
reflex, considered by Liepmann and by Wil- 
son and Walshe (58) to result from per- 
severation of ideation, became later identi- 
fied as a motor reflex. Our own studies 
indicate that this conception must now in 
turn be revised. It is also apparent that 
earlier views regarding the function of he” 
corpus callosum are untenable. - 

The following account attempts to relate 
+ the ¥arious manifestations of apraxia to a 
_ iphysiologie disorder of movement as a 

whole. In order t keep within physiologic 
terms it is necessary to maintain an ap- 
proach as. objective as possible, avoiding 


postulates such as “kinesthetic images” that: 


cannot be! verified by observation. 
-IDEATIONAL APRAXIA 
. When apraxia results from some type of 
| diffuse lesion, for example a. degenerative 
brain disease such as presenile dementia, the 
defect is first seen in relation to complex 
movements performed by request of the ex- 
aminer. It is then obvious. that the more. 


hypothetic the nature of the request, the | 


ore imaginary the circumstances, and the 

_ more the requested movement is a mimesis 
of the real thing, the more vulferable it is 

_. to such disease. The patient is unable to 
pretend to drink from a glass of water, or 

_* even to pretend to drink from an empty 
* glass (Fig. 1, A), yet can perform without 
difficulty when presented with a glass with 
water in it (Fig. 1, B). This is the distinction 
between the vulnerability of propositional 
performance versus spontaneous or emo- 


tional performance that J ackson (27) 
pointed out in relation to disturbance of 
speech, Pick (45, 46) and Liepmann 36) 


in relation to apraxia, and applied direc tly 


to abstract and concrete behavior by Gold- 
stein (22). The same ‘differential loss is seen 
when the patient cannot name a pencil. or 
suggest a use for it when presented wit! it, 
yet a moment later pieks it up from’ among 
niany other’objects and uses it when given 


paper and asked to write something down — 


_ (Fig. 1, D). The first involves a concep" !1al 
sequence involving the symbolism of naines 


and visual imagery, the second is a sequence 


of behavior that involves automatic motor 
activity in relation to usual environmental 
stimuli. The distinction is ea the ob- 


‘ject and related performance| as a mental 
he object as, 


(psychologic) exercise, and 
part of a physiologic performance. 


_ Insuch a defect the loss is clearly the con- - 
ceptual process, and this is what we under- | 


Stand by ideational apraxia. 
In the presence of less diffuse, more local 


ized lesions ideational apraxia may be re-_ 


- It is then even more clearly related to the 
perceptual defect. For example in the “con- 
structional apraxia” of Kleist (28) and 
Mayer-Gross (40, 41) there is--defective 
copying of models, whether of Koh’s blocks 
or of drawing. The patient appears to have 


difficulty in carrying the pattern in his mind 


_when looking from the model to his own con- 


copy the details, as in Dr. Alexandra Adler's 
(1) patient studied i in our clinic ahd shown 


in Figure 1, E, F. This defect is also related . 


to a highly propositional percept, and in- 


volves other aspects of spatial perception. It - | 
illustrates in addition the difficulty in de- 
fining recall memory and “engrams” in re-' 


lation to any motor performance. Whereas 


, the usually accepted definition of engram — 
implies a cortical trace established by ha- 


stricted to one or other general’ category of | , 
the perceptual defects peculiar to agnosia. 


we. 


| struction, keeps trying to bring his construc- ©» 
-tion nearer to the pattern, yet still cannot - 


. 
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Fig:.1. Ideational apraxia. A patient suffering from hypertensive cerebrovascular disease in A is 


unable to identify any of the objects on the table including a pencil, for which she cannot suggest a use, 


yet in B, when given some paper and asked to write, picked up the pencil and used it naturally. In C 
she cannot name or suggest a function for a glass, yet in D spontaneously drank from it when it was 
filled with water. In E another patient (reported by Adler) shows constructional apraxia with Koh’s 


blocks which she ineffectively in F moves closer to the requested pattern. ¢ 


bituation, defective formation of the pattern finger agnosia, and in more severe form, dif- 


would appear to be inherent in the percep- __ficulty in identification of nose, tongue and 


tual difficulty in constructional apraxia. face in the patient or on another person. This 
More laterally placed lesions result in also is associated with behavioral defect in 
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_ the nature inability to exhibit facial ex- 


“pression to order, with less restriction of 
spontaneous facial expression. Inability to 

gesture with the limbs has been commented 
upon by Wilson and others in association 
with loss of facial expression. Again it is as 
if the patient was unable to formulate a 
mental pattern of himeelf at the moment of 


testing. 


Following Schilder (50), it is pisbouiary 


_ to ascribe such apraxia to loss of a psycho- 
_ logic reference, the “body image,” for if the 


patient appears to. have difficulty i in forming 


any iconception of his own anatoniy he also 
cannot perceive what is requested of him. 


The “body image” is an extension of the 
postulate of the. “postural scheme” proposed 
by Head in explanation of loss of position 


- sense. An extension of both postulates is in- 
cluded under, the term loss of “kinesthetic 
image’ to account for apraxia. As will be. 


discussed further below, loss of sense of 


| position is not necessarily associated with 
- apraxia, and may be severe in degree when 
' identification of body'parts is not disturbed. 


The agnosia’ responsible for face-limb 


_ apraxia appears to involve a complete con- 
_ceptual inability, as if bodily configuration 


could not exist as & proposition. Similarly in 
constructional apraxia the geometric pattern 
cannot be formed_4s ‘a propositional percept. 


_Lhermitte (32-35) sees a disorder of “la 


pensée spatiale” as the basic fault, with sub- 


divisions of disorder of body image and 
' “representation of extrapersonal space. Such 
terms describe the two chief areas of dis- 


turbance, but we find no evidence to identify 
them with postulated functions. We. fail to 
find evidence that disorder or loss of body 
image results in limb apraxia, or that loss 
of a postulated “spatial sense” results in 
constructional or right-left apraxia. From 


the pliysiologic point of view we prefer the - 


alternative hypothesis that usually both a 
specific conceptual function and its related 
motor performance are disturbed together in 
relation to spatial configuration either of 


| _ external objects or of persons. 
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In some patients the disturbance of hong 


tion may be greater i in degree i in the concep- 


tual aspect, in others in the related. per- 
formance. For example, the concept may be 
denied yet the performance ‘unimpaired. 
Such difference in accentuation is related to 

other extraneous, interfering factors that 
will be discussed separately. Aphasia, in the 
sense of use of names of objects in speech, 


reflects the same type of conceptually e- 
pendent motor difficulty but with minimal — 


visual aspects, which confer the chief dif- 
ferentiation between apractic speech <is- 
order and other types of apraxia. As Head 
(23, 24) has noted, aphasic difficulty can be 
assisted by mimicry (facilitation by visual 
means) whereas agnostic apraxia is not 
aided in this way. The patient with apraxia 
may be incapable of touching the right car 


with the left hand when asked to do so, and 


even when the examiner demonstrates the 


movement, yet as in one of Brun’s,(10) cases — 


will immediately raise the hand to the ear in 


annoyance if the examiner pinches it. In 


our experience he will complain that his ear 
was pinched, and therefore can under this 
circumstance identify the part. Alterna- 
tively, if his understanding of the spoken 


request is facilitated by example and it is . 


more clearly only the spoken words “ear” 


or “finger” that have no meaning we then — 


call the disturbance sensory (amnestic) 


aphasia. We therefore find such disorder — 


more comprehensible in terms of ‘specific 


organization of receptive patterns of in- 


coming stimuli from the environment than 

in relation to loss of a postulated standard 

such as “the body image.” _ | 
Although the complex movements of lips, 


tongue and larynx show disturbances that 
apractic in nature, these occur in iso- 
lation from other types of body apraxia, as 


if the praxis of speech had developed inde- 
pendently in the dominant insula and parie- 
tal operculum, more *removed from the’ 
parieto-occipital region concerned in other 
types of ideational apraxia. Thus apraxia of | 
the tongue is a special and particular variant 
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of motor apraxia, associated most gontnjahly 


with executive aphasia, and usually - dis-. 
sociated from apraxia of facial expression. 


i 


ADEXTROUS APRAXIA 


Occasionally, the propositional, "purely 
ideational objective of a motor performance 
is completely dissociated from the physio- 


logic by reason of. management’ (“domi- 


nance”) by’ different. _hemispheges. The 
symbolism involved in writing is often dis- 
‘sociated from that of reading, but the 
symbolism of words can sometimes be sepa- 
rated from the motor performance. For ex- 
ample, we have reported elsewhere with 
Chambers (15) a left-handed patient who 
had learned to write with his right hand 
and who developed a right parieto-occipital 
lesion. He then could go through all the 
movements of writing with the right hand, 
yet was unable to form an intelligible word. 


The associated denial of disability led him» 


to believe he was writing intelligibly. He 
had retained a right-handed skill for which 


_ the symbolic ideation was lost: The strongly 
right-handed man with a left hemisphere 


lesion causing alexia cannot. make even a 
pretense of writing because he has lost both 
_ the skill and the ideation. In the same way 
“a right parietal lesion in a right-handed 
"patient commonly leads to inability to com- 
plete dressing himself on 
left parietal lesion of similar kind destroys 
the whole skill of putting on a garment, so 
_ the one-sidéd failure is then seldom 

en, though with Benker € 14) we have re- 
corded one such case. 

The type of dominance that can n account 
- for failure of the mechanism for psychologic 
usage of symbols such as words, names, nu- 
merals and spatial patterns as a result of 
one-sided lesion is therefore not neces- 


sarily related to the same hemisphere that, 
dominates the initiation of learned skills 
that require a leading hand. Thus inability 


to play a musical instrument need not be 


associated with difficulty in reading music, 
to write with ae defect, ‘to tie a knot 


he left side. A 


with loss of visuo-spatial sensation, if motor .- 


and symbolic dominance are on different 
sides. Such motor loss is a cortical motor 


defect that can be compensated only by:re-_ 


learning the special skill with the other hand. 
A subcortical lesion is followed by immediate 


_ ability to use residual motor function, 
clumsily at first but with the general pat- 
tern of movement intact. With a cortical | . 


lesion the whole skill is lost, so that the 


patient cannot perform even a rudimentary 


pattern of the movement complex. 


We would call this element of apraxia 


“adextrous” apraxia in order to distinguish 
it from other types we shall discuss below. 
It will be noted that lack. of.dexterity should 
be apparent in movements such as cutting 
with a knife, buttoning, even striking a 
match, as well as more specialized perform- 


without comparable loss of ability to read 
from left hemisphere lesion in a right-handed 


_ person would appear to be adextrous apraxia 


and it is then often assumed that a postu- 


lated ‘reading center’. has been present in 


the right hemisphere is such a ‘case. Since the 
ideational component of such apraxia is not 


such as writing. Difficulty in writing 


readily, apparent, such disturbances have in — 


the past been attributed to loss of associa-- - 


tion pathways, notably the corpus callosum. 


Akelaitis has shown that apraxia does not - 
follow division of ‘the corpus callosum. The 


outstanding lesson from the observation_of 


cases of hemispherectomy is that the hemi- 


sphere; responsible for “dexterity” can be 
removed with ultimate restoration of dex- 


_trous performance on the other side as in the 
patient reported by Bell and Karnosh (6).° 


Whatever the corpus callosum may con- 


tribute, it is not in the coordinated action of 


both limbs in the synthesis of a motor act, 


but in some relation to priority of. sensori-— 


motor initiation of behavior by one or other 


hemisphere. It is notable, for example, that. 


the studies of strychninization by Bailey 
and his associates (5) showed callosal con- 


nections to be predominantly related to 
areas 6, 7, and 18, two of which when stimu- - 
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lated inhibit automatisms in the lightly 


anesthetized animal, as if a cortical sensori- 


motor activity on one side might apppress 


- any comparable reaction on the other; It 


therefore appears that investigation of cases 
where mirror behavior of the two opposite 
limbs could not be suppressed, the “bimanual 
synergia” of Fragstein (20) and Drinkwater 


(17), would be. of interest in relation to 
agenesis or lesion of corpus callosum. Thus 
_ neurophysiology would seek an explanation 
for bilateral reactions in terms of adequate 


stimulus rather than in terms of bilateral 


organization of motor “centers.” Each cere- 


bral hemisphere, independent y of the other, 
appears to’ be able to initiate bilateral be- 
havior, without direct participation of the 
other, }though the detailed performance of 
the ipsilateral limb ‘requires the integrity 
of its corresponding hemisphere. =< 
The most difficult” problem in the group 
of adextrous | apraxia. is that where writing 


is lost or impaired in a right-handed person 
as a result of right hemisphere lesion, with- 


out loss of reading ability. Leonhard (31) 
has recently returned to this problem point- 
ing jout the defects of a postulated "right 
“writing center” in a right- 
handed person, and returning to. Liepmann’ 


| | concept of interruption of a callosal as- 


sociation pathway. Since this interpretation 
is denied by the work of Akelaitis (2), the 
only other present alternative is that of 
Herrman. and Poetzl (26) that dexterity 
is dependent upon constructional apraxia (a 
bilateral defect from unilateral lesion). Con- 
structional apraxia is a destruction of the 


‘ability to reproduce written patterns as well 
_as designs of blocks or matchsticks, and has 


4 


been found as often from right hemisphere 


lesions as from left (11) yet need not inter- 
fere with reading. In this case the defect 


would be ideational, but it still implies that 
bilateral or spsilateral ‘movement initiated 


by a dominant. perceptive mechanism oper- 


ates at subthalamic level. It’ is also clear 
that more studies of the relationship be- 
tween construetional apraxia and‘dexterity 


are needed before we can be certain as to 

what determines motor dexterity and its loss 

in particular circumstanes. 

APRACTIC PERSEVERATION OF IDENTIFICATION 
Perseveration is prominent in relation to 

most cortical disturbances -of speech «nd 


‘motor behavior. Its prominence in aprixia 
has been emphasized since the term was 
introduced by Neisser (43). Pick (45, 46) _ 


pointed to the repeated elements of some 
previous motor performance that lead to 
apraxia when a new act is requested, and 


maintained that such aprakia was not neces-_ 
sarily associated with loss of sensory images — 


or memories. Such perseveration as occurs 
when for example a patient attempts. to 
comb his hair with a cigar when previously 


he had been shown a comb, clearly indicates 


an abnormal persistence of ideation. It is 


commonly stated that such perseveration 


occurs in the absence of any disorder of per- 
ception, and is therefore ideokinetic apraxia. 
We would: maintain that there is always 
some defect in perception in such circun- 


stances, and that perseveration is a release — 


phenomenon in relation to partial damage 
to tortical perceptive mechanisms. ‘Thus in 
the above instance there should have been 
difficulty in obtaining the recognition of a 
comb in the first place, following which 


comb and comb-function perseverated either - 


consciously or unconsciously. In our experi- 
ments with monkey cortex reported _else- 
where with Chambers (15) we have related 
how animals: with opercular parietal lesion 


_Teact violently to pin 'prick long after the 
‘stimulus, and again in subsequent minutes 
without further stimulus. After upper para- 


striate lesion the animal will look down to- 
wards a moying- object in the lower visual 
field, continue to do so long after the stimu- 


lus has gone, and again repeatedly in the ~ 


next five Minutes without further stimulus. 


The converse is demonstrable in lower para-. 
striate lesions, the animal then being found 
to look up frequently without fresh stimulus. 
After post-central gyrus lesions body con- 


tert 


g 


‘ a 
| 
| 
; 
/ 
| 
= 
j 


nn 


“A 


— 


tact righting responses result in unusual pos- 


tures that persist long after the stimulus: 
is removed. In all these instances partial: 
ablation of receptive cortex results in raised 
threshold for the'appropriate type of stimu- 
lus, with a prolonged “after-discharge” of 
the residual cortical sensory mechanism. 

In this sense perseveration is a sign of 


perceptive disorder, and its associated be- | 


havioral (motor) response comes into the | loss of position sense the essential elements 


sencral catego of ideational apraxia. 

hereas the types of ideational apraxia 
that depend on specific agnosias relate to 
loss of recognition of specific symbolic: 
categories, perseveration in any of these 


partial ‘disorders are more common than: 
complete discrete agnosias, perseveration of 
motor acts is the most common ‘type oo 
ideational apraxia. ~ ar 

The types of apraxia we have eeieiieal 
as adextrous apraxia and perseveration of 
identification are usually classed as ideo- 
kinetic apraxia. We doubt the absence of 
disturbance of ideation in such types and 
would advocate dropping the — 


UNILATERAL APRAXIA 


_ If the true agnosias -are dependent’ upon 
a “dominant” function in relation to the 


symbolic currency of mental imagery and . 


speech they should relate to behavior in 


any part of space or persor. Apraxia that is 


secondary to agnosia should therefore occur 
in both the right and left hand. We made 
a sharp distinction between true agnosia and 
the perceptual disorder resulting from right 
parietal lesion in a right-handed patient, 
which is usually a defect in recognition of 
a lower physiologic level than agnosia. In 
1952 we suggested the word ‘‘amorphosyn- 
thesis” for this unilateral type of failure 
of recognition, and have pointed to its 
relative character, resulting from perceptual 
Tivalry. It is manifest chiefly in terms df 
behavior such as that described by Brain 


(8) and Hécaen (25)..and others as the 
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eategories indicates partial disorder. Since * 


“apraxia of dressing” that we regard as the 


result of shrinkage of the biologic signifi- 
cance of stimuli arising in the related half- 
field. The symbolic aspects of perception are 
not disturbed. The patient may fail to use 


or even to recognize his left arm, but he 


is well aware of its parts, can identify them 
correctly when requested, or ‘identify cor- 
responding parts in a model. In spite of 


of; a complex movement, ¢an be performed 


_to order, though another type ‘of defect 


usually called ataxia may interefere with 
performance. By Foerster’s (19) definition 
apraxia is not then present because the prime 
mover is correctly used. If a certain per- 
formance such as dressing one linib, brush- 
ing one side of the hair, shaving ong side 
of the face fails to appear, it is not on 
request for that part ieular performance but 


only as part of more general behavior 


whether spontaneous or commanded. The 
difficulty here points to a one-sided defect 
in the biologic necessity for movement and 
not to inability to formulate a behavioral 
proposition. This type of behavior is as- 
sociated with pereeptive defect such as esti- 
mation of two-point sensation, or tactile 
localization, and in the corresponding visual 
sphere defective estimation of the mid-point 


in-a line or figuré: We prefer to call the 
associated behaviorial defect neglect of one 
side of person and of space rather than 


apraxia, for truly purposive movement may 
be undisturbed. 


In addition to the behavioral defect in 
relation to unilateral parietal lesion there 
is frequently an abnormal, involuntary at-— 


titude or movement that appears to be an 


unconscious low-level release phenomenon. 
The patient with failure; to dress one side 
and amorphosynthesis presents an abnormal 
reaction to contact with the hand that we 


have called “the avoiding, response” (Fig. 2), 
and sometimes catatonic persistence of at- 
titude in the limbs of the affected side. This 


type of disorder of movement is localized to 


one limb, or one side, and we shall discuss 


15: 
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Fie, 2. A. Extension aad spreading of the fingers, with extension of the wrist (‘‘instinctive avoiding 
response’’) elicited by light stroking of the pe of ‘- hand from _ to fingers. B. sings avoiding re- 


| sponse of the foot. 


* it further as kinetic apraxia. Although sym- 
bolic imagery and dextrous function may 
‘also be disturbed when the lesion_is in: the 
dominant hemisphere the essential elements 
of neglect and are of 
‘these. | 


KINETIC APRAXIA 


Liepmann (36-38) and Wilson (57) ied 


well aware of the condition that was later 


eapa forced grasping ‘by Schuster (51), or | 


y us instinctive grasp reaction resulting 
from frontal lobe lesion, and classed this as 


a type of limb-kinetic apraxia. The contrary . 


condition resulting from parietal lobe lesion 
we have termed “the avoiding reaction” or 
_ instinctive -avoiding reaction is a similar 
-type of response. Grasping and avoiding are 
incom»patible opposites, for the stimulus that 


leads to closing of the hand in the one causes — 


it to extend in the other. The response, how- 
ever, is not limited: to the hand. In associa- 


\ 


| 
tion with forced grasping the sticking and » 


pursuit movement of the head _. the lips 


are touched (Fig. 3, A and B) is paralleled 
by retraction of the lips and adversive move- 
ment of the head with avoiding (Fig. 3, C). 
Forced grasping is only one aspect of a total 


change in behavior, towards a compulsive © 


exploration of the environment. Yet in terms 
of each part. ‘of the compulsion that is ex- 


/ amined, it is a reaction to stimulus, tactile 


or visual, that leads to exploration and pre- 
hension, whether by hand or lips, and in less 
degree by the foot. If the attention of a nor- 
mal person is directed elsewhere, contact . 
with the hand elicits either no response, or a 
slight flexion movement of the terminal phal- 


_anges if the stimulus falls in a limited area 


on the palmar surface of the first phalanges. 
If the stimulus falls on the dorsal surface of 
the last two phalanges, a slight extension of 
the fingers may result.: When instinctive 
grasping is present, the area eliciting flexion 


Fre. 3. A and B illustrate the approach and pursuit movement of head and lips associated with in- 
stinctive sucking, in a patient with strongly developed instinctive grasping in the right hand. C illus- 
trates the qurning vy of head and spreading of the lips i in association _— Sosa responses in the 


limbs. 
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orienting movement 


is greatly extended to include the whole palm 


(52). Touch on the dorsum now elicits an 
bring the stimulus 
into the palm. Conversely the parietal lobe 
disorder shows a retraction from all forms 
of environmental stimuli. The normal re- 
flexogenous area for extension of the hand 
now extends onto the palmar surface of the 
hand leading to withdrawal from a stimulus 
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constitute a major disturbance of motor co- 
as shown by Seyffarth and Denny-Brown 


ordination. The! patient may not be able to 
relax his grasp on the bedclothes or other ob- 
ject. The grasp continues because the over- 


active effect of the stimulus to the palm 


persists. The hand actively pursues the stim- 
ulus (Fig. 4, A, B). If the patient can escape 
from the stimulus he can relax the-hand. Yet, 
if we examine the use of the hand carefully, 


we can observe that its use is very awkward | 


; that normally ee slight flexion, and only .and clumsy even when there is nothing in 
deep pressure over the palmar surface of the contact with the palm. The patient does not 

first phalanx can | initiate grasping. Similarly open the hand wide enough when he takes 
1 the normal refléxogenous areas of the face — hold of an object; he tends to°advance it too | | 
s and foot shrink or-extend in relation to these / late, and then too far. He cannot open and — J 
two types of lesion. close it quickly, even when the hand is 4 


Let us now examine ability for 
in the presence of these two states. In the 
patient with frontal lobe lesion the promi- 


nence and persistence of instinctive grasping 


empty, and the defect here is slowness in 
the opening phase. His performance in any 


rapid movement is limited by this slowness 


and incompleteness of extension. Likewise 


| Fig. 4. A and 3 show the instinctive grasp reaction and pursuit of the retreating stimulus|i in the right, | 
hand in a patient. with left frontal tumor. C shows the toe grasp in the foot. D shows one small shuffle | 
of the ae as a patient with carotid hase wan \ grasping in the left limbs, without hemiplegia 
or y; ‘to 
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the movement of his lips is slow and incom- 


plete. When the hand makes contact with 


any object, even if not yet grasping, the 


whole limb tends to stiffen. Even a passive 
contact with the limb has this effect, so that 


on manipulating the arm of the, patient when — 
holding the hand, the examiner feéls a stiff- 

. ening of the limb on every applied move- 
gent, the “gegenhalten” or “negativism” of 
“frontal lobe lesions. This stiffness is. less or 


absent if the examiner holds the limb by the 


When the patient attempts to write, 


e hand stiffens and appears to stick to the 
* paper. When severe this is the apraxia of 
writing of frontal lobe lesions. A foot grasp 


- may be present (Fig. 4, C); When the pa- 


‘tient then puts the affected foot to the floor, 
the lower limb stiffens, becomes glued to the 


2 ‘floor so that steps are made only with great 


difficulty, and when made, are each a brief 


shuffle (Fig. 4, D). Only when the heel is 
at. last raised from the floor can the foot be 


lifged and a complete step made. Even. then 
the toes fail to extend completely as the foot 


is ‘advanced. Yet the lower limb can be 


defect in motor function this difficulty in 
making the first step becomes very obvious 
(Fig. 5), a rapid shuffling of feet beforv a 
step can be made (we call it the “slipping 
clutch” syndrome). The patient leans for- 
ward and flexes the elbows. Yet the same })::- 
tient can make the movement without ditii- 


culty when the limbs are free in air. This cin 
occur in the complete absence of spasticity, 


and with flexor plantar responses. Foot 


grasping is present, and in walking the tocs 
‘are seen to’ flex strongly: 7 
We therefore see that as a result of mesi- 


ally placed lesions of the frontal lobe, all 


_ types of movement are interfered with by a 


mechanism that. in all its essentials is eX- 
emplified by instinctive grasp—namely, an 
abnormal persistence of posture, including 


grasping in the hand, compression in the lips, 
and standing in the foot, in response to con- 


tact, withoveremphasis of flexion of the fin- 


gers and toes, tensing of the lips, throughout’. _ 
all types of movement. The disorder also. 
exhibits perseveration, for the defect is in- 

_ creased by any contact reaction and persists. 
thereafter for a time in movements made 


Fig. 5. Three moving picture sequences showing in A and Ba series of small shitilies of one foot, thdn 
the other, as a patient with’ bilateral frontal lobe degenerative disease attempts to walk. Eventu ually ; 


i in C; he gets one heel, then the other off the ground and can make natural steps. _ 
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freely in space. Ne type of disorder may be 
manifest in various degrees, from slight re- 
actions to moving contact with the lips or 
palm, of the an ge that can only be dis- 
tinguished from 
with the unaffected side, to’ such intensity 
of bilateral reaction that the patient can- 


not walk or reath out, yet the plantar re-. 
| sponses remain flexor in type. When the con- 


dition is severe the -toes tend to plantar 
flexion as a result of all stimulation except 
pain. 
In contrast let us look more ani at the 
of a patient with parietal le- 
sion. The wrist and fingers tend to extend 
in response to any form of tactile stimu- 
lation, particularly to a distally moving 
tactile stimulus; to the palm of the hand 


: (Fig. 2). Rarely the phenomenon is so re- 


‘normality by comparison 
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markable that the fingers and wrist (Figs. . 


6, 7) and even the whole arm, may extend 
as the examiner approaches (“levitation”). 
If the patient can use the hand to grasp an 


object, it is seen that the fingers and wrist 


extend to an abnormal. degree as. the ob- 


ject is approached (Figs. 6 and 7), giving | 


an impression of exaggerated and unneces- 


sary movement. Even in finger-nose-finger 


test, the patient’s hand hesitates before | 
touching the examiner’s finger, but not his © 
nose. The closure of the hand on grasping 


is too light, and is relaxed to easily so that 


the object often drops. The overextension . 


of fingers, and consequent difficulty in_fit- 


ting them to a pair of scissors, for example, 
is particularly instructive (Fig. 8, C). Yet. 
the patient can use the scissors correctly as 


in the illustration in Figures 8, D. It is dif- 


Fic. 6. A daa the spontaneous (perseverating) sneha posture of the left: hand when the setlnes 


tending to fall backward. 


with right parietal lesion (16) i is directed to hold’the hands outstretched. In B' the overextension of the 
same hand during movement is seen as the patient grasps the examiner’s hand. In C another patient with. 
similar right parietal vascular lesion shows the same perseveration of avoiding. 
she rose with difficulty and advanced the left foot forward with overflexe 


In D when asked to walk 


‘knees and extended toes, | 
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Fie. 7. Patient with bilateral ndghatel lesions from serebieviecular disease. A shows avoiding reac- 
tion in right hand, levitation in left. B shows overextension when’told to grasp examiner’s hand, and C 


when pi 


ing up object: D shows levitation in the right hand when: the left was manipulated. E shows 


-attitudes imposed by the limbs, F eatatonic persistence of posture two 


ficult for the patient to initiate the use of 
the hand, and he will often reach over and 
use the other hand at the last moment. Such 
a patient | putting on spectacles will use thé 
normal. hand to put them on, the affected 
hand going through partial movements at 


a distance from the spectacles on its own 


side, but .not making contact with them 
(Fig. 8, A).'‘Fhere'is not only a tendency 
to: withdraw from any contact but a dif- 
ficulty in making contact. The limb is too 
withdrawn, the fingers and toes too extended 
in all phases of movement. When the con- 
dition is severe, the patient cannot move 
one finger of the affected hand without over- 
extending the others even with the eyes open 


(Fig. 7). When the patient attempts to write | 


with such a hand, contact is made with the 


paper only for brief intervals of time, and- 
tly withdraws from the - 


the hand /intermit 


paper (Fig. 8). Touching the lips leads to 


opening the and turning away of the 


head (Fig. 3). In walking the foot showing 
avoiding responses: is lifted too high, and 
contact with the ground brief (Fig. 6, D) 


with overextended toes. The toes are often - 


sistence of that attitude. 


held extended for long periods (a “pe?ma- 
nent Babinski sign”) and stimulation of the 
sole of the foot increases this. - Bs 
Also in direct contrast with the effects of 


_ frontal Iobe lesions, the limb is found to be 


loose, hypotonic, when. manipulated by the 
examiner, yet when he releases it in any 
posture it tends to remain in catatonic per- 
The abnormal 
everted and overextended posture of,the af- 


“fected hand when outstretched (Fig. 6) that 


we have used jas a useful clinical sign of 
parietal: lobe damage, appears to be a per- 


3 severation of an avoiding reaction induced 
by some previous contact. 
sistence of imposed attitu 


Catatonic per- 
les is prominent 
when there is bilateral parietal lesion. The 
gait is then reduced to shuffling advance- 
ment of the foot in front of the patient, who 
tends to fall backward with toes overex- 
tended. He makes inadequate ‘attempt to 
correct displacement. of cehter of gravity. 
Yet he can make all the requisite movements 


if the limbs are freely suspended in space. 
~ The patient appears to have difficulty in 


approaching a bhatr, turning. ane sitting in 
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Fic. 8. A and Bs ce patient with left parietal ieahiie putting on sndititlae. The right hand, which 
gave strong avoiding reactions, performs associated movements without touching the spectacles. C pa- 
tient with left parietal lesion unable to fit the fingers of the right hand to 4a pair of scissors, yet in D 
can use the scissors well when they have been fitted to the fingers. In E a patient with similar lesion and 
strong avoiding has difficulty grasping a pencil. When it is successfully grasped, the patient can begin to 
‘write (F, upper) but writing is intermittently interrupted by a sudden flexion of elbow ane extension of 
ers (F, ~— consecutive movie frames at 16 per second). : 


it. He may spend long periods 
tative and‘useless approaches to it [the 
“trunk apraxia” of Sittig (53)]. When 
lying he may have great difficulty sitting 
up. The corresponding perseveration of ad- 
versive movement of the mouth and head is 

nore seldom released. It may possibly re- 
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quire a more extensive lesion, for it is seen 


in post-encephalitic states. | 

As with abnormal grasping responses, the 
avoiding reactions may be present in various 
degree. Slight brief upward movement of 


the fingers in response to a distally moving 


light contact with the palm of the hand, or 
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ean be ‘elicited b 

distally moving contact of the type used to 
_ test the plantar response will still evoke a 

- normal downward movement of the great 
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_ of the toes to similar stimulation of the foot, 


is not uncommon in normal people. An early 
pathologic response can only be estimated 


by its greater intensity in comparison with 


the normal side, and by its regularity of 
exhibition. A heayy moving contact in the 
palm of the hand may then still elicit a grasp 
response, the “coarse” grasp reflex of Sey- 
ffarth and Denny-Brown (52). Similarly in 
the foot, when moderately facile. avoiding 
‘light stroking, a heavy 


toe. When prolonged dorsiflexion can be reg- 
ularly obtained by light moving contact, the 


associated apractic disorders of. movement 
-may be expected. 


The grasping response assotiated with 


- frontal lobe lesion is frequently clonic in 


nature, and this tremor appears in all move-. 
_ ment in the same limb. In the outstretched 
- hand, a brief moving contact can usually 


* initiate a brief flexion, followed by several of degenerative lesions, 


rapid alternating flexions and extensions. 
With parietal lesions tremor is less frequent, 
but when present is a rapid alternating 
tremor of wrist and fingers at rest, increased 
and spreading to proximal joints during 
movement. This tremor can also be initiated | 
by. eliciting an: avoiding response, which 
then forms the first beat of an alternation 


for several beats. The initiation of tremor 


in this fashion, particularly when it has not 
been evident in other movements, points to 
a critical degree of instability in the op- 
posing grasping and. avoiding in the 
regulation, of movement: . 

We therefore distinguish two 
types of kinetic-apraxia, the one traceable 
to. perseveration of all contactual reactions, 


the other to perseveration of all withdrawal | 


Tesponses. Since these disorders are much 
more comprehensive than their prototype re- 
actions, instinctive grasping and instinctive 


_ avoiding, we term them.frontal or magnetic 
‘apraxia and parietal or repellent apraxia re- 
_ spectively. Together they represent defec- 
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- neti¢ apractic disorder commonly 


grouped together under kineti 


tive kinetic projection of behavior. They 


are common disorders and even in moderate 
degree they. interfere seriously with motor 
performance. In a recent paper with Chamn- 
bers (15) we have discussed the experi-- 
mental evidence to show that the magnetic, 
exploratory aspect of behavior in relation to 
the environment is managed by the cortex of 


the parietal lobe, and released by frontal «id. 
temporal lesions. Conversely, the repellent,’ ’ 


negative bias to behavijor is determined hy. 
a strip of cerebral cortex in the premotor, 


cingulate and hippocampal region and re- 


leased by parietal lesions. We believe that 
these two: types of response fepresent two 
areas of ‘normal organization, positive. and | 
negative, of the tropisms to the environment 
managed by the cerebral cortex. Damage to 


ns mechanism of either one releases ab- . 


normal activity of the other (13). 


agnetic and repellent types of apraxia © 


are most commonly unilateral, resulting 
from lesions of one hemisphere, As a result 
particularly those 
with chiefly frontal or chiefly parietal in- 
cl ence, kinetic apraxia may be the most 


prominent clinical feature. When these dis- — 


orders are bilateral, the bilaterally coordi- 
nated movements such as those of walking, : 
_ rising, sitting are the first and most severely | 
affected. Complete immobility except for. 
sucking and biting movements may be the 


end result, yet still without the bilateral 


spastic element that defines pseudobulbar 
paralysis. Spastic paralysis is customarily 
defined separately from all such apraxias, 
though various mixtures of spastic and ki- 
our. |. 
we have 
apraxia 
pear to us to,include all the types of “limb- 
kinetic” apraxia described by Liepmann 
(36-38) , some types of ideomotor apraxia. of 
Liepmann, the unilateral ‘motor and sensory 
and some ‘bilateral motor forms of Brun 
(10), and the trunk apraxias of Sittig (53). 


The disturbances of moveme 


The avoiding reactions that determine repel- | 


lent apraxia include the type of difficulty in 
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obj described by Poetzl (47). 
All types of kinetic apraxia are to be sharply 
‘distinguished from the motor disorders . 


traceable to absence or perseveration of the 
propositional aspects of perception. 


CEREBRAL PARALYSIS IN CHILDREN 

- The development of integration of move- 
ment in the young infant exemplifie the 
successive acquisition of withdrawal re 
reflex grasping, instinctive avoiding and in- 
stirictive grasping, leading to the delicate 
balance of reactions that constitutes motor 


normality. Cerebral lesions in young chil- 


dren interrupt the natural sequence of de- 
velopment, leaving a state in which motor 
behavior is dominated by one or other of 


these modes of reaction: Instinctive avoiding - 


is the most prominent of these arrested” 


- stages, commonly in unstable equilibrium 


with instinctive grasping, the result being 


_ the fluctuating state that is called athetosis. 


In the early stages after a cerebral illness 


in infancy, particularly when bilateral hemi- 


sphere damage has occurred. from. encepha- 


jitis or lead encephalopathy, the develop- 
ment of either repellent or: magnetic 
syndrome may be very striking. In repellent 
apraxia the limbs may withdraw consist-. 
. ently from every contact, and collapse every. 
time they make contact with the ground, yet 


be stiffly extended when free in air (Fig. 9, 


_A and B). In these circumstances the laby- 
rinthine righting reflexes are very brisk, and’ 


appear to be responsible for the stiff atti- 


tudes when suspended in air. The child 
_ shown in Figure 9 was unable to walk or _ 
stand because of these reactions following — 
- encephalitis. Avoiding of remarkable degree 
followed any contact with hands, feet or face © 
(Fig. 9, C). 


Magnetic apraxia may be 
equally prominent in the young child with 


cerebral paralysis from birth injury, where 
_ stiff extension of the limb on contact with . 
any surface may make the otherwise limp 
child unable to walk, 


netic‘ and grasp rea¢tions may be very in- 
_ tense (Fig. 9, D, Ey. In the child recovering 
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actions, have a correspon 


level. For the instinctive grasp 


Ini such cases. mag-. 


‘2 


from hemiplegia or transverse spinal lesion 


fragmentary behavior of the same type is 


often found to complicate spastic paralysis, 


but we wish here to emphasize that the 


pure apractic syndromes may acount for in- 
ability to use the limbs, in the absence of 
paralysis. | 
SUBCORTICAL APRAXIA 
‘Iti is ic of the effects of cortical 
lesions that the réleased, overactive cortical 
action should, ‘once elicited, persist ab- 
normally, or persbverate and ‘this feature is” 
obvious in both ideational and kinetic 
apraxia. magnetic and repellent types of _ 
kinetic. apraxia the continuation of the re- 
action can in ch case be directly related 
to continued efféet of a natural stimulus. 
The fundamental types of cortical motor re- 
sponses, except possib]; the optic motor re- 
ing 
mechanism that ¢an operate at thalamic 
eaction the 
corresponding subcortical response is the 
tonic grasp reflex, and for the instinetive 
avoiding reaction the subcortical responseris-- 
an exaggerated overextension of fingers 
sociated with pronation and flexion of the 
wrist (tonic withdrawal). These are seen | 
with that type of disturbed attitude we call 
dystonia. In place of the perseveration of 
response seen in cortical lesions these sub- 
cortical reactions show powerful tonic per- 
sistence, actively resisting all contrary 
movement. Dystonia is more resistant to 
passive displacement than either spastic or 
plastic rigidity. Although the basic over- — 
response to stimulus is still present, intense - 
reaction. continues for long periods without 
apparent stimulus. It is this type of persist- 


cence that gives the response its tonie’’ 


quality. | 

Thus in dystonic grasping we may. see ‘hee ) 
hand tightly clenched and supinated, closing , 
more tightly with every attempt to open it : 
(Fig. 10, A). The patient is unable to open. : 
it to order. The hand can be opened only by 


stroking the dorsal surface ofthe knuckles . 
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Fie. 9. A, B ed C show a child aged one year, with at of ability to wait or stand féllowing bss! 

alitis, owing ‘to exaggerated avoiding reactions. When lowered to a surface as in A, the feet withdraw im- 

mediately contact is made (lowest in A followed by sequence iti B). C shows avoiding reaction of head in» 
response to contact with cheek. Avoiding reactions were well developed in all limbs. In D and E strong 

extension and eventual grasping i. $a in the limbs of another. oe who became stiffly extended - 

whenever propped on the feet. 


\ 


(thus eliciting a weak brief up a rhythmic conflict by afferent 
avoiding response), or by the) presentation stimulation. The limb is continuously held 
of an object to be grasped in the field of ina stiff attitude of partial flexion, increased 
vision (Fig. 10,C and D). The woman shown’ by any attempt to extend it. ‘This is the 
‘in Figure 10, A once grasped her daughter’s “tonic innervation” of Wilson and Walshe 
hair in her right hand in a fit of tage. and was (58). Thejaw of the same patient commonly 
then unable to let go for several minutes. exhibits the “bull-dog phenomenon,” clench-. 
Once open the hand remains open for a few . ‘ing tightly on any object between the teeth 
_ seconds but snaps shut'on any tactile stimu- (Fig. 10, B). The eyes once closed cannot 
_lus with the palm. In such conditions a com- be immieditely opened. The foot will ex- 
bination,of a palmar stimulus with a moving hibit the tonic foot response of Goldstein 
contaet of the dorsum of the hand leads to ; (21, 22), the toes and sole flexing strongly 
rhythmical flexion and extension of the fin- on any heavy contact with the ball of the » 
gers of parkinsonian type. One can thus set foot (Fig. 10, E, F). The foot flexes further 
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ee Fra. 10. Dystomic grasping. A. Posture of right hand at rest in a woman with right sided dystonia. 
B shows the ‘‘bull-dog’”’ closure of the jaws when the mouth is stimulated with a towel, in a patient with | 


.Wilson’s disease. In C the same patient is shown unable to relax the grasp in the dystonic right Hand 
(the left also shows a dystonic grasp). In D the right hand automatically releases when the examiner 
tells the patient to grasp his other hand. In E the tonic foot response er being elicited i in the same patient, 


_ persisting alter seconds in F. 


when put the ground. Tonic fexifa may 
| persist for long periods without any: stimu- 


lus, the limb being otherwise stiffly extended. 
When the condition is uncomplicated, the. 


aplantar response is flexor, though painful 
- stimulation may elicit a brief extension ‘of 


x 


the great as ofa defense 
The feet. lag in walking, the body in flexed 
posture, leaning forwards. There is great 
difficulty getting up from a chair. This type 
of movement disorder is ‘seen in relation to 


lesions encroaching on the anterior thalamic | 


4 
: 
& 
2 


26 


region and is attributed by us to overaction 
of the pyramidal system; yet the patient 
maybe un4ble to use the limbs if the condi- 
tidn is severe. Once marked release of stretch 


reflexes js caused by extension of the lesion, 
the tonic grasp and tonic foot response djs- 


appear, and are replaced by clonic spas- 


In contrast we see occasionally another 


condition of tonic extension and pronation of 
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the hand, with stiff attitude of the limb 


which is held flexed, particularly at the 


wrist, as in the left hand of the patient seen 


in Figure 11, D. The foot is inverted with 
overextended great toe (a “permanent 
Babinski”) as in Figure 11, A. Any light 
stroking contact with the foot leads tu a 


further extension of the great toe (Fig. i1, . 


B, C). The lower limb is stiffly extended, ut 
tends to flex when put to the ground. In 


Fig. 11. Dystonic avoiding in the right foot, note overextended toes and inversion of ankle. B shows 
further extension of toes with plantar stimulation, and C an earlier type of response in the left foot, 
(progressive extrapyramidal disease, ? post-encephalitic). D shows the characteristic attitude of dys-~ 
tonic avoiding in the upper limb (same patient as Fig. 7). E shows the dystonic avoiding posture in the 


plegia and severe thalamic syndrome. 


hands in the terminal stage of paralysis agitans. F shows the “thalamic hand” in a patient with hemi- 
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Fia. 12. The ‘“‘peacock gait’ in a With every step of the right leg the hip overfl xes, 
_yaising the leg high from the ground where it is held for about 2 seconds (A, lower) before being extended. 


A “early stages pragressive flexion of the limb 


‘occurs in walking (“peacock gait”) (Fig. 
12). The mouth is commonly held open and 
opens further. with contact with the lips. The 
eyes blink seldom. When the patient at- 
tempts to’ grasp an object, the hand seems 
‘to hover over. it and delays approaching it 


closely, and the fingers extend furthér in- . 


stead of flexing. This condition, exemplified 
by the left hand in Figure 7, E, is commonly 
called “athetoid,” and if the posture is un- 
stable it constitutes athetosis. In some cases 


closure of the hand by effort of will is only © 


partial or even impossible but can be facili- 
tated by contact with the palm. In this type 


of dystonia, commonly seen with lenticular 


<and related lesions, there is overwhelining 
preponderance of repellent subcortical reflex 
effect, completely or partially out of control 


’ of willed effort; The typical posture of the 
hand appears in’a late stage of Paralysis 


agitans (Fig. 11, E).. 


In diffuse types of | extrapyrasidil dis- 


order such as Wilson’s disease or the residual 
States of lethargic encephalitis where dys- 
tonic states are/prominent, the repellent type 


| of dystonia often affects the mouth and -_ 


| ha step with the eit foot, B, is natural. ec shows the overflexion of the right hip with the following step. 


giving the wide eyed expression with open 
mouth that is very characteristic of the juve- | 
nile type of Wilson’s disease (Fig. 13). Since 
the mandible is actively held open for long 


periods during a stage of active development, 


there is then not only: drooling of saliva but 


a downward deformity of the mandible it- 
self. The front teeth will not meet those of 


the maxilla, even when the back teeth are 
opposed: (Fig: 12, B). Articulation is poorly 
performed. Pseudobulbar phenomena such 


as overdisplay of emotion are later addi- 


tional features independent of the dystonia. 


In another type of juvenile Wilson’s disease 
magnetic dystonia results, presumably from. 


a different incidence of lesion, as in the ‘pa- 
tient shown in Figure 10, B to F. * 
These two disorders, dystonic grasping > 
and. dystonic withdrawal, are generally re- 
garded as extrapyramidal postures. Exami- 
nation of their response to contactual stimu-~ 
lus reveals that they are but coarser 
subcortical responses interfering with move- » 
ment in the same sense as what we have 
called cortical apraxia. The patient is unable 


initiate certain movements because the 
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Fie. 13. Srieke mild dystonic viding | in a patient coal 15 with Wilson’ s Disease. Note the pro- 

‘nated posture of the outstretched fingers with slight flexion of the wrists, in A. The almost continuously 
- open mouth and infrequent blinking of the eyes are characteristic. The avoiding lip reaction, B, was 
. regularly elicited. The persistence of this facial dystonia for 2 years resulted in inability to bring the 


trent sooth together when the molars meet, C, owing to resulting of the 


whole motor mechanism is biased i in the sips 
posite directian. 


-“PYRAMIDAL” FUNCTION 


The neck and righting reflexes of Magnus 
and de Kleyn are often spoken of as if they 
represent a_ nervous, mechanism separate 


. from that of purposive “willed” movement. 


Such a view is inherent in theories of motor 
function current in the early. years of this 
coe Nn posture and movement were 
regarded as two entirely separate types of 


neural reaction. Yet close Liniabien of the 


events of hemiplegia i in man reveal that the 
two are inseparable. In a previous paper in 
this journal we have shown that in the dis-. 
‘integration of motor ability resulting from 
progressive damage to the precentral region. . 


in man, the loss of function proceeds from 


magnetic apraxia through a phase of reflex 
grasping to release of the traction reaction, 
a proprioceptiv ive response that determines | 
the spastie hemiplegic attitude. In recovery — 
_the reverse sequence occurs. Twitchell (56) 
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' in his further analysis of a series of cases of 
hemiplegia showed how recovery progressed 
systematically through these same stages, 
and could be atrested at one or other stage 


if incomplete. He also showed in man, what . 


we had together earlier observed in monkeys, 


that as each new reflex response appeared in 
the process of recovery, the individual rap- 


; idly learned to adapt the same movement 
to purposive effort without the natural re- 


~ flex stimulus. These studies made it clear - 


t what we call willed movement is in fact 
the learned ability of the organism to utilize 
movements that are primarily reflex for pur- 
poses that involve a more tenuous stimulus 
situation. 

The observations we have reported here do 


that the modu 


not alter this ation of They indicate only 


complete control of movement. If the reflex 
situation is itself strongly’ biased, all pur- 
posive effort is correspondingly limited, be- 
cause one or other type of reflex response is 
disproportionate to stimulus. This i is the es- 
sence of kinetic apraxia. 

_ Following the studies of Tower (55) in 
1933 and 1935 it was no longer possible. to 
relate purposive movement solely to the op- 
eration of the pyramidal system, or. cate- 
gorize any type of movement as belonging © 
to that system. The common association be- 
tween paralysis and damage to the “rs 


dal tract in man certainly points to an im-. 


- portant part played by this pathway ‘in. 
_ movement. Exploratory movefnent projected 
In space appears to be'particularly depend- 
ent on integrity of the pre-central gyrus and 
pyramid. In its: absence some other mech- 
» anism leads to dorsiflexion of the great toe 

in response to contact with the sole 


of the foot and often of extension of the 


_fingers in respo 
contact with the palm of the hand. A special: 
variant of such} reaction is that called the 
Babinski response, elicited with a somewhat 
heavier contact that gives a more constant 
and reliable sign, That cortical paralysis can 


tion of instinctive grasping: 
' by instinctive dvoiding is necessary for the: 


e to a rapid distally moving 


occur without these changes should occasion 
no surprise, for cases with subsequent veri- 
fication of integrity of the pyramidal tract 
have been reported by Spielmeyer (54), 
Rhein (49), Finkelberg (18), and Biels- 
‘chowsky (7). The question has been recently 
reviewed by Lassek (29, 30). The nature of 
such paralysis has not been ‘analyzed by 
these authors. 

The observations here are relat 
in terms of their falling into two groups of 
consistently associated phenomena. We have 
studied cases of magnetic apraxia where the 
medial frontal region was damaged by oc- 
clusion of branches of the anterior cerebral 
artery, or by tumor, but hy the time the most 
,completely studied.cases came to autopsy 
the lesion was too extensive. for exact ana- 
tomic analysis. Similarly though the essen- 
tial features of repellent apraxi 


can be 
~ found in intraparietal softenings of the type 


figured i in a recent paper by Denny-Brown. 


and Chambers (15), the most fully devel- | 


oped condition has been studied in patients 
who are still alive or in whom brain tumor 


has produced only a very extensive lesion by | 
the time the brain can be anatomically ex- 


amined. Similarly, our best instances of dys- 
tonic grasping were suffering from temporo- 
‘sphenoidal ridge tumors, of which it can only 
be said that the anterior thalamic nuclei and 
related fiber bundles were early affected. The 
most uncomplicated dystonie avoiding has 


been‘ seen in situations where early damage* 


to the lateral thalamic nuclei or putamen 
‘were the situaiton of maximum pathology. 
Exact anatomic study. awaits the occurrence 


of sufficiently well documented cases with - 
strictly localized pathology. Experimental . 


studies in the macaque monkey have shown 


the general consistency and cortical pattern’ by 


of these two chief types of kinetic apraxia- - 


Analysis of dystonie. attitudes, and the | 


corresponding postures:of athetosis has been 
confused in the past by their frequent as- 
sociation, with undoubted pyramidal dis- 
order. As a result of the common type of | 
capsular lesion, the exhibits _ 
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either a ‘sontre of closed dial fist, with 
corresponding partly flexed and inverted 
foot, or conversely the “thalamic posture” of 
overextended. metacarpal joints, pronated 
wrists, and everted foot, complicated by 
clonic spastic flexion of the terminal phalan- 
geal joints (Fig. 11, F). The brisk and clonic 


reflexes document the pyramidal lesion, but. 


the Babinski sign is facile in the first and 
difficult, to elicit, or absent, in the second 
type, even if no movement is possible. The 
rigidity is then a mixture of dystonia and 


spasticity,,the presence of the latter being: 


often shown only by. a poorly: developed 
clasp-knife phenomenon and increased ten- 
don reflexes. 

Also it should be woctal that most com- 
monly extrapyramidal diseases. with diffuse 
pathology, such as Wilson’s ‘disease, or: le- 
thargic encephalitis, result in asymmetric 


and incongruous release, for example of. 
avoiding response in one hand and dystonic 


flexion in.the corresponding foot, or conflicts 
between viding and grasping in the same 
hand. The task of the present communica- 
tion has been to unravel the essentially con- 
gruous reactions. | 

Tf, as we maintain, dystonic lttitudes rep- 
resent the overactivity of one or other of two 
mechanisms for the control of movement 
that can be independently disordered at 
thalamic level, how are these related to the 


-Rolandie (pyramidal) motor system? All. 
the available evidence points to the existence 


- of a meq@fanism for motor reaction at thala- 
mic leve 
motor reaction including Rolandic function. 
The long cortico-spinal projection system of 
the pyramidal tract appears to be the chief 
efferent pathway of a highly specialized 
type of contactual exploratory response, 
with subcortical components, both efferent 


and afferent, in the diencephalon. We there- 


fore distinguish two general types of motor 


behavior, positive. exploratory, with pyrami- 
dal and extrapyramidal components, and 
hegative avoidance ‘with extrapyramidal 
mechanism. Both extrapyramidal compo- 


| 


for each of; the cortical types of 
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nents have cortical and subcortical levels of 
management .Disturbance of any one of 
these leads to overaction of the others. | ~ | 


The loose flabby fingers: with mild prox- 


imal spastic traction reaction and large slow. 
tendon reflexes, resulting from hemispherec-. 
tomy, represent pyramidal release with al)- 
sence of both magnetic. (grasping) and re- 
pellent (avoiding) reactions. The intense 
spasticity that characterizes some capsular 

lesions i is attributed by us to facilitation by 

concomitant perseveration of grasping or 
avoiding reactions also released by lesion at 
that level. The fully developed Babinski 


“sign in cerebral lesions, in the sense of ex- 
tension of the great toe with fanning of the — 
others, appears to result from release of the 


avoiding responses at highest level owing to — 


_loss of all or part ‘of the exploratory re- 


sponses. The type of extensor toe. response 
alone elicited by . the moderately -heavy 
stroke of a; blunt object appears to be a 
reliable sign of disturbance of the more 
specialized function of the Rolandic cortex 


and pyramidal tract. Release of defense | 


withdrawal of the whole limb including 


dorsiflexion of the great toe is a result of re- 


lease of the flexion reflex at lower levels. 


CONCLUSIONS 


We conclude that in its highest elaboration 
mimetic and: propositional behavior is re- 
lated to conceptual organization of space, 
objects and persons, in the dominant hemi- 


sphere. Such. behavior is more highly vul- 


nerable to pathologic changes than is direct: 
physiologic reaction to external events. The 


‘ resulting disorder is ideational apraxia. Per- 


_ severation of identification i is a mild form of 


the same defect. Acquired specialized motor 
function that requires a leading hand for its 
performance is closely related. to cortical 
dominance but can be affected independently 
of symbolic function. The relationship is 
probably through the conceptual defect un- 
derlying constructional apraxia. Related 
symbolism and dexterity may be-separately 
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NATURE OF APRAXIA 


to. unilateral. lesion, 


and independently controlling the subcorti- 
cal motor apparatus for the two sides. 
Apraxia that is ‘independent of conceptual 


‘function (kinetic apraxia) can be traced to. 
abnormal operation of’ released sensory 
factors that direct the physiological aspects 
of behavior. There are two general types of 
disturbance, exemplified by frontal and pa- 
_rictal kinetic apraxia, both of. which show 


perseveration of sensory effects. Bilateral 


_kinetic apraxia first and most seriously af- 
fects and other bilateral motor 
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SOME ASPECTS OF AMINO ACID AND PROTEIN METABOLISM OF THE 
NERVOUS SYSTEM! 


_ HEINRICH WAELSCH, M. D., Ph. D.?. 


~The biochemist with the bio- 


chemical basis of mental disease has the 


choice of several avenues of approach, some 


of which have during recent years come into 
ithe f oreground of interest. The central nerv- 
ous system presents to ‘him’ a collection of 


different morphologic structures with differ- 
ent metabolic patterns. The interplay of 
these metabolic patterns, occurring in a vari- 


ety of structures, and their relation to the 


biochemistry of the whole organism is at 
present only superficially understood. One 
might suspect that abnormalities of such 
 jnterrelationships are among the causes of 


enzymatic processes of the organ system as a 


whole and~particularly of its functional: 


parts. Since the carriers of enzymatic activ- 


ities are proteins, their metabolism assumes | 


“importance beyond that of their being the 
basic structural elements of the brain. Among 
their manifold functions, proteins of the 
central nervous system may be responsible 
for storage of information, one of the spe- 
cific tasks of the nervous tissue. If one may 
be permitted to speculate here, one may 


assume that information is stored and:re- 


leased in a dynamic way, by a trigger re- 


mental disease. But it is not possible to eval- - 


uate the effect of the metabolism of the whole 
organism on the central nervous system in 
health and in disease without a study of the 
metabolism of this organ system detached 
from its environment. Only by such a study 
ean we hopetto obtain something like a meta- 
bolic base he approximating a norm even 
though fictitious; at the same time we might 
perhaps get an estimate of the degree to 
which the central nervous system is an au- | 
tonomous metabolic unit with its abnormal- 


ities residing in its own metabolic processes. . 


If we want to inquire into the nature of 
those metabolic activities of the central 
nervous system, whose abnormalities could 
contribute. to: aberrant functioning of the 


brain, our attention is directed towards the. 


* Based in part on a ‘lecture given at the Second 
International Congress:for Psychiatry in ‘Zurich, 
Switzerland, September 1957. The investigations . 
discussed, in this paper were supported in/ part by 
grants from U: S. Public Health (Grants B 226 
and B 557), Office of Naval Research, Scottish Rite 
Supreme Council, United Cerebral Palsy Researeh 
and Educational Foundation, Inc. and the Ford 
Foundation. 

-* From the New York State Psychiatric Institute 
ind the Department of Biochemistry, College of 


Physicians and . Surgeons, Columbia —— 


noradrenalin, 
acetylcholine, 


action initiating a particular and unique . 


pattern of physico-chemical metabolic 


changes, or that subtle changes in the con- . 


figuration of protein macromolecules may 
represent the imprint. of acquired informa- 
tion. Whatever information the biochemical 
approach may yield, whether it is applied to 
animals or to man, normal or mentally ill, 
it must be realized that*one can only hope to 
gather insight into biochemical. processes 


which parallel normal or abnormal function- | 
ing of the.nervous system without at present. 


fathoming the connection of such processes 
and the working of the mind. 


Our main concern in this presentatioff will. 
-be the metabolism of nitrogenous com-~- 
pounds, in particular of amino acids and 
proteins in the central nervous system, a 
subject which has occupied the writer’s lab-- : 


oratory for many years. Amino acids are 


not only the building blocks from which 


proteins including proteins of hormone na- 
ture are made but they also are the mother 
substances of many active amines, such as 
adrenalin, serotonin, and 
and the of 


neurohormones: of peptide nature, such as_ 
those of the posterior pituitary. The free “ . 
amino acids, furthermore, fulfill an impor- : 


, 
| 
* 


tant role in the maintenance of the ionic 
environment of the nerve cells. The pool of 
free amino acids of the central nervous sys- 
tem is in its composition characteristic for 
this organ. It contains glutamic acid, in a 
concentration higher than in any other organ 
' (18, 20), and a high concentration of acety! 
aspartic acid (17), the occurrence of which 


is unique for the nervous system. In ad-- 
_ dition, it contains a high concentration of 
y-aminobutyric acid derived from glutamic © 


acid by enzymatic decarboxylation (14). 
The amino acids which make up the free 
amino, acid pool may be either synthesized 
in the brain itself or derived from the 
circulating blood. /The latter mechanism, 
the uptake from the circulating blood, must 
operate for those indispensable amino acids 
- which cannot be synthesized by the mam- 


malian organism. The rate of uptake by the 


brain of amino acids, indispensable or not, 
is under the control of the blood-brain bar- 
Tier.” 

,In ofder ‘to atudly the role of “a blood- 
orain barrier in amino acid metabolism of 
the brain, the flux into 'the brain of two 
amino acids with opposite physico-chemical 
properties has been measured in our lab- 
ora (9, 410, 20). One, glutamic acid, is 
an acidic amino acid, the carbon skeleton 
_ of whieh can be synthesized from glucose 
through the citric acid cycle; the other is 
the basic amino acid, lysine, which, as far 


“TABLE 1 


Flux of Glutamic Acid and Lysine from. 
Blood to Brain 


Plasma | Brain | Flux ty 


me.% | mg. % mg./100 pours 


tissue/hr. 
Glutamic 150° ‘8-11 8-12 


Lysine ..| 6.3 3.7 | 4-31 | 0.75 


Flax = = mg. “of amino acid transferred to 100 gm. 

of brain per hour 
ty. = time in hours needed for replacement of 
one half of the free glutamic acid or lysine respec- 


tively of brain Pr corresponding amino acid of 


blood. 


as we a tae cannot be synthesized by the 


‘mammalian organism. If we now measure 
the flux of these amino acids, ‘isotopically » 


labeled, from the circulating blood into the 
brain, we find a very rapid movement fiom 
the blood into the pool of free amino acids of 


the brain (Table 1). This movement is so - 


rapid that the free lysine of the brain is re- 
placed within one hour by lysine derive 


from the blood. The movement of glutamic! | 


acid from the blood into the brain is soine- 


what slower (6); since there is so much — 


more glutamic acid than lysine in the brain, 
and about five times as much lysine thazt 


glutamic acid in the blood plasma, it will 


take very much longer to replace all the — 


glutamic acid of the brain by blood glutamic 
acid. Although there is rapid exchange of 
these amino acids between blood and brain, 
it appears’ impossible to raise the concen- 
tration of these amino acids in the brain 


substantially by raising their blood concen- — 


trations (7, 16). These results suggest that 


exchange of the amino acids between blood 
-and brain is permitted but that a, net in- 


crease of the amino! acids in the brain is 


somehow hindered. It is of interest to note | 


that this situation is different in young i im- 
mature anithals, in which the blood-brain 


barrier appare : tly does not function fully 


and permits net increases in the brain of | 


intravenously administered ‘amino acids (4, 
We next to nothing 
mechanisms which regulate the blood-brain 


_barrier*or about internal or external toxic 
substances which’ may influence it ( 19): 
do we know whether or not old age means. a | 


loosening or tightening of the barrier. We 


can see clearly that a disturbance in the |. 
function of the blood-brain barrier ‘must — 


have an effect on the métabolism of the 


central nervous system. Such disturbances | 
could express themselves in local or general | 


excess or deficiency of metabolites, and in 
‘the case of amino acids, in changes of their 
availability for protein synthesis, for the 
production of active amines, and for- the 
maintenance gf the i ionic environment. 
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The observation that free of 
amino acids between blood and brain may 


pe permitted while net increase of amino acid 


concentration in the brain is hindered, raises 
‘the question of whether or not the systems 
responsible for the transfer of amino acids 
_are‘controlled by the concentration of amino 


‘acids within the brain. One might ask, there- _ 


_ fore, whether the blood-brain barrier would 
act in a similar manner towards metabolites 
not present normally in this organ, a prob- 


lem which has not been approached as yet. | 
Amino acids represent; ‘the Loan blocks | 


of the proteins to which we shall direct our 


_ attention now. It seems of interest to inquire 
first of all into the overall metabolism of the 


brain proteins, 2.e., the speed of their re- 


placement. As pointed out above, the pro- 
teins are not only structural elements and 


‘earriers of enzymatic activities, but may 
also be the macromolecules representing the 
basic units for the storage of information. 
Furthermore, gene-determined abnormali- 
_ ties of the function of the nervous system 
might find their material basis in the com- 


plete absence or the rearrangement of spe-_ 


cifi¢ proteins with increase or decrease of the 
content of specific . -amino acids. 

The solution of the problem of the rate of 
replacement or turnaver of proteins of the 


.eentral nervous system has been hampered — 


by the lack of methodologic approach—a 
fact which has led to the extreme assumption 


that the proteins of the brain do not turn | 
over at all, and to the denial of the dynamic ; 


state of brain proteins. This notion was 
made unlikely by the indirect observations 
of Hyden (5) some years ago but was defi- 


_ nitely disposed of by the tesults of studies 


i ote out by Gaitonde and Richter (2) 


d in. our own laboratory (8, 9, 10, 20). The 


findings in both: laboratories may be sum- 
marized by the statement that the proteins 
of the central nervous system have a rapid 
turnover which is not much below that of the 
liver proteins. Our experiments were carried 
out with the aid of isotopic lysine. It was 
found that Ay varying the time period be- 


‘ total mouse brain has a turnover correspond- 


periments with monkey brain, we were sur- 


into nuelei, mitochondria, microsomes, and : 


TABLE 2 


alf-life Time: (Days) of Proteins 
of Mouse Organs 


Time, after 
injection of Brain Liver Muscle 


minutes 

5 

10 
60 


WO 


bo Or 


tween intravenous the 


amino acid and sacrifice of the animals, it 
was possible to measure different protein 
fractions with differing turnover rates in the 
experimental procedure. Thus, a whole spec- 
trum of turnover rates could be observed | 
(Table 2). The fastest protein fraction. in Za 


ing to a Half-life time of three days while in 
the same éxperiment, the fastest protein fracg- 


tion of liver had a half-life time of one day. > | 


Without going into detail, suffice it to say - * | 
that in long time experiments iasting 60 | 
utes, protein fractions with ahalf-hfetimeof - 

15 and.more days were found. These results 

underscore) the fact that the proteins of the 

brain, as of any other organ, are hetero- 

geneous in their turnover rates. The question 

now arises whether the different functional 


_ areas of the brain have proteins with a half- o 


life time which may extend the spectrum 
of turnover rates even further. It can be 7 
shown easily that the different functional 
areas of the brain contain proteins-with dif- _ 
ferent turnover rates (10, 11). In our ex-. - | 


prised to find that the corpus callosum and 


its radiation contained the proteins with the ee 


highest rate of turnover, followed by the \ 
proteins of the cortex and cerebellum, thala- 
mus, hypothalamus, pons, and finally of the 
cord (Table 3). When the cells of the cor- 
tex of the monkey brain were fractionated 


soluble*proteins, the microsomes showed by ly 
far the highest rate of turnover of isotopic 7 


¥ 


2-8 3.5 
7.6 
7.6 
13.2 
23.6 


| 
TABLE 3 


poate oe Times of Proteins in Monkey Brain Areas 
Half: life time in days calculated 
from time points 
5 min. 10 min 45 min. 
10.6 1 0.5 18.6: 
Thalamus-hypothaia- 
mus: | 7.8 16.8 
Cerebellum. . (8.4 |. 
Cerebral cortex. 5.5 | 6.7 | 12.7 


' 


TABLE 
Incorporation of C'*-Lysine into the Proteins of 


Different Cell Fractions of Brain Cortex - 
(M. trus) 


_ (30 minutes after injection) 


Composition of Fraction Counts/me. 
Cell debris, whole cells, nuclei 
mitochondria bod 500 
Mitochondria .- 400 
Supernatant fd 600 


lysine. The. chite of into micro- 
somes was three to five times the average 
value for the total cortex proteins (Table 
4).'One may, therefore, suspect that some 


proteins of the. brain cortex, e.g., those of~ 


the microsomes, turn over with a_half- 
life time of 15 hours or even less, since 
these fractions also are in themselves not 


- homogeneous but mixtures of fast and slowly 


metabolizing proteins. It is, of course, of 
particular interest that the (acrootmnal pro- 
teins of the brain show such f rapid turn- 
over since modern electron m croscopy has 


equated the microsomes of the cortex with 
Nissi granules (13). Our findings are in | 


keeping with the observations of rapid 
changes in the appearance of Nissl granules 
in situations of stress. 

The overall picture of the tnbtalvolinen of 
the proteins of the brain suggests that their 


‘ yapid metabolism a may contribute to some 


of the functional properties of this organ 


beyond their being structural components 


» 


has been reported above that the proteins of . 


the corpus-callosum showed a higher rate. 
of turnover than did the proteins of other - 


areas of the monkey brain. Since the results| 
are based’ on the’ rate of incorporation of. 
C#-lysine into the proteins of the corpus 


- callosum and do not differentiate between 
protein of the axoplasm and the glia, thie 


possibility cannot be excluded that it is the 
proteins of the glia in this area that show 


a particularly high rate of turnover. Fur- | 
thermore, in the calculation of turnover — 


rates the specific- activity of the protcin 
lysine is related to the specific activity of 
free lysine in the pool of free amino acids 


‘of this area; thus, a low specific activity 
: of lysine, together with an average specific 
“activity of protein lysine would result in 


the calculation of a high turnover rate. It is 
by no means excluded that, in the calcula- 
tion of the turnover rate of the proteins of — 
the corpus callosum, the average value of _ 


free lysine found in this area does not ac- 
_ tually. represent the lysine compartment. 


from which the amino acid for protein syn- 
thesis is derived. One does not need to em- | 


phasize the importance of reference to the + 


proper compartment of precursors in all 
calculations of turnover rate. | 

But irrespective of what may be the ‘ 
planation for the high turnover rate of 
proteins of the corpus callésum, the above 
observation served to direct our attention 
to protein syntfiesis i in structures with axpns 7 


as the main elements: Therefore, the in- ~ 
corporation of C14-lysine into different seg- 


ments of the sciatic nerve of the frog and 
of the spider monkey was studied (12). In 
experiments lasting up to 50 days the spe- 
cific activities of the protein lysine of the 
sciatic plexus and sciatic nerve of frogs 
were after five days highest at the proximal . 
segment of the plexus and- lowest at the 
distal end of the nerve (Table 5). As the 
time interval between administration of 
isotopic lysine and sacrifice of the animals 


increased, the specific activities of the proxi- 


~ 
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mal nerve portion 


while those in the distal portion rose slightly. 
Whereas similar results were obtained i in a 
number of experiments with frogs, the incor- 

oration of radioactive lysine into the sciatic 


: nerve of the spider monkey failed to show 
‘such a time dependent trend. The results of | 
the experiments carried out with frogs might — 
suggest the possibility of a flow of axoplasm 
through the nerve, the proteins being syn-_ 


thesized in the cell body and migrating down 
the nerve. Such an intriguing possibility 
of flow of axoplasm has been discussed by 
Weiss and Hiscoe (22) and Gerard and his 


a assotiates (3); however, at present other 
_ interpretations may offer an explanation for 
- our experimental results, It is, for example, 


obvious that a decreasing rate of turnover 
of the nerve proteins along the nerve in 
proximo-distal direction would give the 
same picture as would a gradient of 


| lysine flow. through the nerve. ,However, it 
‘seems at present unlikely, in view of electron 


microscopic evidence, that the ‘ axoplasm 
contains the system responsible for protein 
synthesis. A further unknown in the in- 


terpretation of results on protein synthesis 
_ obtained with myelinated nerve is the extent 


to which the metabolism of Schwann cells 


- contributes to the overall picture. Neverthe- 
less, the determination of the origin of nerve 
sxoplasm protein is of major significance 
not only as a possible clue to the origin of — 
neurohormones of peptide nature; it also has : 


important bearings on the problem of phar- 


- macologic effects on the nerve through in-’ 
fluence on local protein. — or flow of 


axoplasm. 

- We have up-to now bbe concerned with - 
the overall metabolism of brain proteins. I 
should now like to discuss a particular pro- 
tein fraction with a new, probably enzy- 


Matic, activity, recently discovered in our 


laboratory, which may be of significance 


for the-metabolism and_ function of bio- 
genetic amines. When purified protein frac- 


tions of various organs were incubatéd with 


one of a variety of C'*-amines such as ca- 


TABLE 5 
Lysine Cu ncorporation into Sciatic Nerve Proteins 
(Rana p.) 


Cts/Min. /1007 = Upper Portion Plexus = 100 


Sciatic Sciatic Nerve 

Days | Liver Cord 
Upper | Lower | Upper |Lower 

8 | 220 100 | 51°| 28 | 25 

150 100 73: 29 35 

28-| | 260 130 1 83 63 63 

38 | 300 ‘170 100 ‘100 116 


daverine, putrescine,, histamine, etc., the 


amine became and remained attached to the 
protein even after treatment by various pro- 


cedures designed to remove adsorbed C1*-. 


amines or amino acids (1, 15). This incorpo- 
ration was most marked in liver, less. in 


_kidney and least in brain. Two relatively 


simple mechanisms suggest. themsélves as 
possible explanations for the amine incorpo- 


ration reaction. First of all, the amino group. 


of the amine might exchange with the amide > 


group of protein bound glutamine or aspara- 


gine, a reaction which would lead to the for- 


mation of proteins containing the amine 
bound in am\de linkage. An alternate possi- 
bility would be a transpeptidation reaction 
_by which the amine exchanges with an amino 
‘acid or peptide by aminolysis of the peptide 


chain. These are the two mechanisms which | 


at present serve as working hypotheses in 
‘our laboratory for an explanation of the in- 
corporation of amines into the active protein 
fraction. The incorporation of amines into 


the protein fraction does not seem'to be re- 


stricted to any particular C14-labeled amines 


and includes N!°H; . When it was found that 
serotonin also was incorporated into the 
purified protein fraction of guinea pig liver, 
the question arose whether this amine in- 


corporation. reaction might perhaps have | 


‘specific significance in the. Nervous system. 
In liver, the active fraction was prepared 
from the solubl 
moval of nuclei, mitochondria and micro- 


somes. by fractional centrifugation. Both 


cadaverine and serotonin were 


rotein fraction after re- 
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about equally well into this liver fraction. 
The corresponding fraction of brain showed 
' only slight and often doubtful incorporation | 


of serotonin or any other amine. An inves- 


tigation of the incorporation into the dif-. 


ferent cellular fractions of brain showed 
extensive incorporation .of serotonin but 


not of cadaverine into the proteins of brain 


mitochondria (21). It should be emphasized 
that at present the mode of linkage of ‘the 
incorporated amines is still unknown, and 


‘that equally little is known about the mecha-— 


nism of serotonin. incorporation. Further 
studies will show whether, this' amine re- 
mains unchanged and becomes attached to 
proteins, possibly other constituents of 
the mitoc ndria, in a manner similar to 
‘the atta chment of other amines to the soluble 
protein; ration of the liver. 


It is bf eourse not possible at present to | 


draw definite conclusions as to the biologic 


significance of this amine incorporation re-— 


‘ action; nevertheless, it is apparent that, if 
occurring in vivo, it may lead to the for- 


~ mation of modified proteins which in turn 


may affect permeability, enzyme activity 
and immunological reactions. These ob- 
servations also open up the field of i inquiry 


into the action and function of protein bound 


amines, a problem of particular interest with 
respeet to agents such as serotonin or — 
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mine. If a mechanism of amine incorporation 
by exchange with amide groups were found 


to be operative, it would be of significance 


for the ammonia metabolism of brain and 


other tissues. If, on the other hand, amino- 
lysis of the peptide chain were found to 
occur, it would be interesting -to see _if 


‘peptides are liberated and have any Pareto: 


function. 
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GENERAL CON SIDERATION 


‘In this short summary, based mainly on 
work carried out in the author’s laboratory, 
sorde general aspects of protein metabolism 
of the nervous system and of the effect of the 


blood-brain barrier on amino acid uptake by 


the brain have been presented. Furthermore, 
the possible significance of a new amine in- 


corporating system occurring in brain’ and 
other organs has been discussed. It is un-. 


doubtedly tempting to make these findings, 
together with the significant contributions 
of other laboratories to this area of neuro- 


chemistry, a basis for speculating on inter-- 


pretation and etiologic factors of mental 
disease. ‘However, i in no other field of funda- 
mental medical research is the investigator 
under stronger obligation not to extend his 
speculations beyond the confines of a work- 
ing. hypothesis ved ‘to test by feasible ex- 
periments. 
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"VISCERAL BRAIN, ITs COMPONENT PARTS AND THEIR CONNECTION s' 
JAMES W. PAPEZ, 


The brain or 
consists of several closely connected mech- 
- anisms, ‘alerting, sensory, visceral, 


emo- 
tional and” autonomic. These parts include 
olfactory, habenular, visceral, amygdalar, 


hippocampal, hypothalamic and pituitary 


structures. They are closely integrated to 
coordinate sensory events with visceral and 
bodily reactions and visceral needs. They 
are biologically grounded, closely bound in 
action to regulate. innate, automatized ac- 
tivities concerned with searching, feeding, 


_. sex, fight, flight and the emotion provoking 


situations in the toned and in the environ- 


ment. 


OLFACTORY SYSTEM 
The olfactory apparatus 1s ancient in 


origin and is the basic tubular structure 


connected by nerve fibers to the walls of 


>» 


from which other portions. of the visceral 
brain are elaborated with the ex¢eption of 
the hypothalamus. In fishes and the am- 
phibians, the olfactory bulbs are ‘formed 
from the terminal part ‘of the forebrain 
vesicles, which are reached by the olfactory 
nerves coming from the olfactory hair cells 
in the olfactory sacs. The olfactory bulbs are 


the forebrain vesicles where rudiments of 
the olfactory and preoptic areas, amyg- 


dala (archistriatum), basal ganglia, fascia 


dentata and hippocampus are developed. 


_ Among the earliest connections are those to 


the haberiula and reticular formation, to the 
hypothalamus and to the hippocampal rudi- 
ment (11). 

In lower mammals dire’ is an elaboration 


of the visceral forebrain in all its parts, The 


olfactory structures in most lower ordérs of . 


the mammals attain _large macrosmatic 
1 Read before the Annual Meeting of the Society 


of Biological Psychiatry, Atlantic City, June 1957. 
* ‘Laboratory for Biological Research, Columbus 
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dimensions. The visceral cortex, claustrum, 
amygdala, septum, hippocampal formation 
and olfactory striatumare also promincnt 
features of brains of macrosmatic mammiils. 
Collectively they form the archipallial. or 
visceral brain. Development of ‘neopallial 
cortex was a later event which brought with | 
it connections to the hippocampal gyrus. _ 
Olfactory structures on the ventral side 
of the human brain consist of the olfactory . 
nerves which enter the olfactory, bulbs (Tig. 
1,OB). The bulbs are connected to the an- . 
terior olfactory nucleus and trigone by 
‘nerve fibers of the olfactory tracts. The 
lateral olfactory tract, LT, turns laterally in 
the cortex that borders the anterior pcr- 
forate substance. The tract curves to enter 
the surface of the uncinate cortex, UC, | 
where it ends in the lateral olfactory nucleus 
of cortical cells of uncinate cortex over the . 
amygdala (Fig. 5, LO). The olfactory wy 
tions arise in this region. The intermediate 
fibers enter the olfactory tubercle (Fig. 2, 
OT). The medial olfactory tract (Fig. " 
MO) passes deep to the cortex and ends in 
the region of subcallosal gyrus, GS. This 
is the région where the medial bundle of 
the forebrain MF takes its origin and passes | 
back into the lateral portion of the hypo- 
thalamus for visceral responses. Note th 
extensive connections of the byindle with the 


islands in Figure 2. The superficial, diagonal 


band of Broca, D, extends from the region — 
of the lateral olfactory nucleus across the’ 
anterior perforated substance in front of the 
optic tract and ends in 'the medial parol- 
factory cortex, GS. It affects correlation be- 
tween the lateral and medial areas. It lies 
‘ventral to the olfactohabenular tract, OH. 
The olfactory tubercle, OT, and the under- 
lying islands of cells related to the striatum — 
as seen in Figure 2 are the chief areas for 
sorting and olfactory to 
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_ Fig. 1. Olfactory structures in surface of right human hemisphere. Ventral ‘surface seen on left, 
medial on right. Shows olfactory bulb, tubercle, anterior pe 
Black lines show origin and course of olfactohabenular and corticohabenular tracts to habenular nuclei, 
habenulointerpeduncular tract to interpeduncular nuclei, IN, thence to tegmentum, T, and reticular 
formation. in text. x%. (See explanation of lettering on pages 55 and 56.) 


rforated substance and nucleus basalis, NB. 
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\ Fra. 2. Olfactory stroctures; | as seen ‘in Section left of 


satis tubercle, OT, showing islands of cells surrounded by fibers of medial forehrpin bundle, MF, also 


lateral olfactory tract, LT. Description i in text. <3. 


Fig. 3. Visceral structures as seen in frontal section, back of Figure 2, thibarh level of anterior 
perforated substance, nucleus basalis NB, amygdalar tract, AT, insula, ‘claustral digitations, CL. 
Note the two stryigions of the uncinate fasciculus, UF. ne. 


the nucleus basalis (Figs. 1 and 9, NB) 
and into the hypothalamus via the. medial 
bundle of: the forebrain, MF. Primitive 
search is in the beginning a function of smell 


for the detection of sapid, protein foods and 


other associated reactions. 

The nucleus basalis (Figs. 1, 2, and 9, 
NB) is a long, transversely placed:group of 
multipolar eells in the anterior perforated 
substance (14). These groups extend from 
the gyrus subcallosus laterally to the an- 
terior end of the amygdala where two or 
more groups of cells lie under the anterior 
commissure, AC. These groups are embed- 


ded in the amygdalar tract '(Fig. 3, AT). 


The longest group is posterior to the islands 


of the olfactory tubercle (Fig. 2, OT). The 
medial group: is embedded in the inferior _ 
thalamic peduncle, and is often called nu-< 


sien of ansa peduncularis. The most medial 
group is near the gyrus. subcallosus near | 
the origin of the medial bundle of the fore- 
brain (Fig. 1, MF). The nucleus basalis is 


innervated from the three sources mentioned | | 


above, olfactory’ tubercle; amygdala, and 
inferior thalamic peduncle, IP. The nucleus 
may be regarded.as a primitive motor center ’ 


or area which ‘gives rise to the olfa aid 


habenular tract (Fig. 1, OH). 
The olfactohabenular’ tract arises from 


. the nucleus basalis, passes medially above 


the diagonal band, turns dorsally lateral to 


the pillar of the-fornix (Fig. 1, OH). It ends 


on the large cells of the lateral habenular 
nucleus. It is joined by the corticohabenular 
tract, CH, which arises in the uncinate 
cortex, passes in the fornix, ‘and leaves the: 
fornix (under the intraventricular ee 
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eriminations which ‘otherwise 


I) to join the olfactohabenular tract. It ends 


~ on the small cells of the medial habenular | 
nucleus. Together the two tracts form the | 


medullary stria of the thalamus, TH. The 
medial tract consists of fine myelinated fi- 
bers and is related to the parataenial nucleus 
(Figs. 2 and 8, TN). Both tracts. have a 
primitive subependymal as|does the . 
terminal stria, TS. 
Habenulointerpeduncular tract [retroflex 
bundle of Meynert ‘(14)] is also double con- 
sisting of myelinated fibers from the lateral 
habenular nucleus! and fine unmyelinated 
(brown) fibers coming from the medial ha- 
benular nucleus (Fig. 1). Both tracts end 
in the complex interpeduncular nuclei, IN. 
These in turn give rise to fibers which pass 
along the tegmental raphé and end about 
cell groups in that region and in the reticular 
formation, T. The central and linear ‘nuclei 
along the raphé seem to be involved. These 
midline reticular nuclei form a true centr- 
encephalic system (36) (Fig. 10, CE, LI). 
This ancient *‘motor”’ pathway from the 
nucleus basalis*to the bulbar reticular: for- 
mation and nuclei of the raphé may  sub- 
serve innate olfactory, visceral, feeding and 
autonomic reactions. They appear to reach 


the reticulospinal tracts (24, 25). 


This path has ens reticular connec- 
tions which probably | ‘control reactions in 
primitive search, feeding, defense, etc.-Thus 
sniffing, snarling, nursing, feeding, etc. may 
accompany and -guide muzzle activity. Its 
relation to grand mal seizures is suggested 


(36). A tumor on the surface of the medul- 


lary stria may cause diencephalic autonomic 
- epilepsy (34). A tumor in the olfactory 
_ tubercle may be associated with olfactory 


| 4 ‘ hallucinations | as well as grand mal epilepsy 


(27). Olfactory hallucinations bring out the 
alerted, obsessive olfactory drives and dis- 


hibited by norial| persons. nuclei are 
probably concerned. 

Septal nuclei are rather large structures 
in macrosmatic mammals. Afferent fibers to 
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are not ex- 


them are said to come from the hippocampus ments. These provide another ‘dominant, 


by way of fornix. The pre of. the septal 


nuclei appear to send their fibers ventrally 


and forward to the olfactory, cortex (21). 


Likewise fibers from the anterior thalamic — 


nucleus and frontal end of the reticular nu- 


cleus pass to the same cortical region (31, 
32). The septal and other fibers probably 


alert the olfactory cortex, as when an ani- 


mal follows a scent, sniffs and searches to 


recognize foods, situations, friends, enemies, 
ete. (4, 21). Thus smell may be considered 
as a sense of primitive search, drive and 


identification of odorous, environmental ob- 


jects, family members and sanitary condi- 
tions (3). This may be related to electrical - 
self-stimulation (4). Septal nuclei send fi- 
bers in the medial longitudinal stria LS to 
the fascia dentata FD and thus control hip- 
pocampal reactions (Figs. 6, 7, LS). | 
Septal nuclei in the primates SP are rudi- 


mentary and the'basic olfactory drives are. 


not evident as in the lower mammals (4, 
21). ‘This is due to the dominance of the 
visual, auditory, and somesthetie senses 


‘employed in primates behavior. Esthetic 


and foul smells still play a role in many 
human reactions to perfames, food and un- 
sanitary conditions. Actually the striatal 


islands above the olfactory tubercle are 


numerous and prominent in the human 


brain (Figs 2, OT, and 3, NB). The septum 
is reduce 
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| 
-Gustatory and other alimentary functions~ 
of taste, thirst, hunger, etc. are developed 
in the lateral, basal side of the forebrain 


_ (35, 37). They are related to the origin of - 


the lateral —s bundle which in the 
course of evolution became the internal and 


external capsules. Associated oral and bod- 
ily reactions are involved in feeding, ete. 


Here also are developed the basal ganglia 
with their striatum, and their pallidal di- — 


. visions connected to the subthalamic and 
‘rubral nuclei, important as parts which con- — 


trol muscular tonus, head and bodily move- 
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| 
route for motor responses‘ aside from the 


nucleus basalis and medullary stria. 
The alimentary system is represented in — 


the visceral cortex of the insula and adjacent 
orbital cortex. (Figs.. - 2, 3, OR, INS, CL) 
according to Penfield and Rasmussen (35) 
and Penfield and Faulk (37). This cortex 
rises into the subcentral operctlum where 
the acts of swallowing and mastication are 
represented in-the pyramidal’ system. Ab- 
dominal and epigastric sensations, disagree- 
able taste, nausea, sick feelings and épigas- 


tric aura have been elicited by stimulation 
_ of these areas and tip of temporal lobe. This — 
alimentary cortex receives fibers from the 
external capsule (Figs. 2, 3, 4, EX). In- 


hibitory control of respiration (allows stim- 
ulation jof the vis« eral cortex which borders 


_ the insula (12). The aura and dream states 
“of uncinate fits pften include episodes of 
taste, smell, environment dealing with food, 

and epigastric aura preceding the’ convulsive : 


attack. snarling: and bit- 


Fie, 4. Amygdala as seen in frontal section 
back of Figure 3, through its front half. Note the 
fiber bundles around amygdala, UF and AS. De- 
seription in text. ‘x3. 


1 


ing have also been obbervedt following stimu- 


lation in ventral locations (41). 
Visceral sensory ascending pathways take 
their origin largely from the vagal complex 
of nerve centers of termination in the me- 
dulla oblongata (31, 32, 36). The sensory 
components of the intermediate nerves are 


included. Fibers from these bulbar centers 


ascend in the reticular formation mostly in 
its dorsal, central part. They are present in 


the primitive vertebrates. Some fibers pass _ 
along the dorsal longitudinal fasciculus and 


may be in contact with dendrites from the 
central gray matter. In the midbrain the 
large reticulothalamic tract probably carries 
visceral afferent fibers to the ‘intralaminar 


nuclei while some curvé ventrally to enter 


the subthalamus and the region of the sub- 


fascicular and a ooo nuclei of the thal- 


amus (31, 32) Viscera and reticulothal- 
amic tracts had a common ancient origin. 
Fibers from the ventral medial nucleus of 


thalamus terminates in the adjacent orbital 


cortex. The adjacent ventral anterior nu- 
cleus sends fibers forward in the anterior 
thalamic radiation. These fibers curve over 
the dorsal margin of the putamen, enter 
the external capsule and are distributed to 


the claustr as well as the visceral (in- 
-sular) co x (Figs. 2, 3, 4, EX). The fore- 


going tract: provide. the plausible and ob- 
jective afferent connections to the visceral 
cortex and the ‘claustrum. 


The claustrum is a deep layer vi of the : 


visceral cortex (Figs. 2, 3, 4, CL). It under- 
lies _ the insula, lateral orbital cortex and 
part of the subcentral apercula ‘cortex. Its 
functions are visceral. Here the presence of 
callosal fibers indicates a bilateral coordina- 


.. tion of oral-visceral functions. The locations 


of taste qualities, thirst and hunger are not 
definitely established but are presumed to be 


in the visceral region (37). Digitations of 


the claustrum are seen in front of the amyg- 


dala (Fig. 3, CL), where they come, in in- 


imate contact. 


\\ The uncinate fasciculus arises the 


—— 
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back in the claustrum, divides into a medial — 


part..closely associated with the claustral 
digitations and lateral amygdalar nucleus 


. (Figs. 3 and 4, CL). Its lateral division 


turns down and ends in the uncinate cortex 
and temporal polar area 38. 


amygdala i is a mass of nerve 


- amygdala consists of several cellular masses 


cells. enclosed i in the uncinate cortex from a 


portion, of which it ‘is derived (Figs. 4 and 
5, AM). Its nuclear masses may ‘be con- 
ered as special devices for bringing or- 
reactions to the “motor”’ 


the terminal stria and amygdalar tract (Fig. 
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nucleus basalis above it and to the. hypo-\ 
thalamus via the terminal stria, TS. The 


called medial, cortical, accessory basal, 
basal, lateral, central and the bed nuclei of. 


5). The uncinate cortex is the primitive fore 
runner of the hippocampal cortex. It en- 
closes the oval amygdala. This cortex re- 


-celves in its medial border the lateral 


olfactory tract LO. This cortex is connected _ 
to the surface of the amygdala by a wide 
association band, as, which enters its lateral | 


Pie. 5. Amygdalar nuclei as seen in photograph of frontal section through middle ‘ot left ‘iia 


amygdala showing its masses of nerve cells. X6. AB-Accessory basal nucleus. AC-Anterior commissure. 
AS-Association tract to amygdala from uncinate cortex. NB-Nucleus basalis above label. B-Basal 
nucleus of amygdala. BN-Bed nucleus of terminal stria. C-Central bed nucleus of amygdalar tract. 
CL-Claustral layer vi. i, ii, iii, iv, v, vi layers of nerve cells in uncinate cortex. L-Lateral nucleus. LO- 
Lateral olfactory nucleus. TV- Lateral ventricular, temporal horn between seers: and -hippocampal 
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nucleus. The uncinhte’ fasciculus connects 
the claustrum to the amygdala. 

_ The nuelei of the amygdala are connected 
in two ways. The basal and accessory basal 
nuclei are connected’ by the amygdalar tract 


AT with the lateral part of the nucleus . 


basalis in the anterior perforated substance. 
Probably this is ‘a motor outlet for imple- 
menting head, oral and accessory activities 
(9, 44). The motor behavior and flight-fight 
pattern may pass by this path. The con- 
vulsions induced by electric*shock therapy 
may also take ‘this path. The terminal stria, 
TS, which consists of five bands of fibers 
arises from the lateral amygdalar nucleus, 
passes in the groove between caudate nu- 


cleus and thalamus forward, curves down 
into the preoptic area where its bands ter- | 


minate among the preoptic granule cells 


beside the supraoptic, paraventricular and 


other. Seas wee nuclei (Figs. 8 and 9) 


(9). It is accompanied by a bed-nucleus of 
granule cells (30). Probably this is an in- 
hibitor path for control of granule cells and 
autonomic structures (12). It is suggested 
that docility, affection, sexual acts, oliac- 


_ tory selection, emotional controls, erotic be- 
havior and abnormal uncinate fits ith 
~ grand mal — and patterns of feeding 


functions may organized in the amyg- 
dala (41, 44). Its commissural fibers come 


from its lateral nucleus. 


The uncinate cortex (Fig. 6, UC) which 


‘surrounds the amygdala is connected to the 


temporal: polar area by a bridge of special 
cortex, the anterior temporal nucleus, along 
which such field functions and eaorinal 


ones may be channeled into area 38 and 


spread into temporal gyri; or abnormal con- 
ditions in the temporal polar cortex may be 
channelled into the amygdala and then by 
the olfactohabenular connections carried 


Tie. 6. system as seen view of right showing of 
hippocampal formation‘in medial border of temporal lobe. X24. It shows connections of surrounding 
cortex to hippocampal gyrus, HG, continuity of gyrus with uncinate cortex, UC, position of amygdala, 


, AM, hippocampal uncus, U, fasvin dentata, FD, medial longitudinal stria, LS, to fascia dentata, hippo- 


campus, H, on ventricular surface, fornix, FX, going to the mamillary body, M, and mamillothalamic. 
tract, MT, to anterior thalamic nucleus, A, thence to gyrus eae Theve together represent the tas 


campal -cingulate circuit. 
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n to the reticular formation | 


ormal activity. Another bridge connects 
uncinate cortex with the pippodhanpel 


gn (Fig. 6). 
The temporal polar area 38: receives-the:, 


lateral division of the uncinate fasciculus 
coming ‘from the visceral areas. We ean 
surmise that various cortical field processes 


may be represented in area 38, related to. 
food, alimentary functions,. appetites, bad; 
sanitary situations, dream states, delusions 
of poisoned food, aversions to: and selection 
of certain foods, etc. Since the temporal 


gyri join area 38 such abnormal experiences 
as tinnitus, vertigo, humming, melodies, 
visual and auditory hallucinations; repeti- 
tion of words, and verbigeration may stem 
from these associated fields..The temporal 
polar cortex, area 38, also serves to U-turn 
the field activity back into the four m in 
temporo-occipital gyri. | 


SYSTEM 


The hippocampal formation is located i in 


the medial and ventral border of the tem- 
poral lobe where it partly encircles the pos- 
terior surface of the thalamus. It. consists 
of the hippocampal. gyrus, hippocampus, 
fascia dentata, medial longitudinal stria and 
fornix (Fig. 6, HG, FD, H). f 

The gyrus, HG, six 
ers of nerve cells reached by veiial bundles 


from the underlying white matter (Fig. z 


HG). The fibers which come in impinge on 
cell groups in layers II and V. The fibers 


- ¢ome from several areas ‘of the neopallial 


cortex, cingulate, parietal, visual, temporal 
and temporal polar. They converge on, the. 
hippocampal gyrus from all directions as 
seen in Figure 6. The posterior cingulum, 


_ AN, comes from the cingulate and precuneal 


cortex. It forms an angular bundle in: the 


. Inner wall of the temporal horn of the lat- 


eral ventricle (Fig. 7, AN). This bundle 


| brings i in impressions from the perineal re- 
gion and lower parts of the trunk. Fibers | 


from the cuneus and lingual gyrus bring in 


impressions from the visual area. Several 


| 


cortical connections from the inferior tem- 


‘poral cortex regularly join the hippocampal 


gyrus in its middle, often interrupting the . 
collateral fissure. A constant connection oc- 


curs between the temporal cortex and the 
uncinate cortex which contains the amyg- 


dala (Fig. 6, AM). No direct sensory af- 
ferents to the hippocampal gyrus are known, 


The primitive uncinate cortex, UC, is a 


frontal continuation of the hippocampal 


gyrus, Its olfactory, amygdalar and tem- 
poral polar connections are described above. 
See description under Figure 7.” 

* From the connections. listed above it is 
obvious that the hippocampal gyrus receives 
transcortical i impressions from all surround- 


ing areas of the brain, parietal, visual, tem- _ 
poral, auditory, uncinate, olfactory and vis- | 
ceral. For these it probably forms a common 
field for a variety of reactions expressing — 
‘emotional moods and states such as likes | 


and dislikes, love and hate, acceptance and 


rejection, security and fear, snarling and — 


smiling, attitudes of fight, flight, sex, ete. (7, 


13, 16, 18, 19, 26, 41). A strong band of fibers, 
the outer band of Baillarger is present in 
the hippocampal gyrus (Fig. 7, AS). This 
band completes a close association between 


‘all parts of this cortical area’ and suggests: 


that transcortical, field processes whatever 


their source, perhaps several at the same: 


time, are integrated here’ and modified to’ 


form some of the emotional moods and ex- 
periences (26). Removal of the. neocortex 
markedly diminishes these responses (2). 


Efferent perforating fibers, PF, arise from _ 
numerous’ and closely packed pyramidal 


cells of layer V,, and angular bundle. They 
, perforate the cortex and enter the subicular 


_ stratum in the outer layer facing the hip- 


pocampal fissure, SB. They enter this fissure 


and form a layer of synaptic contacts with © 
the apical dendrites of the hippocampal 3 


pyramids: The fascia dentata hes on the 
outside ofthis layer. 


The hippocampus is formed of large 


ramidal cells of a motor type (Fig. 7, H). 


They are representatives of inven v. The 
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Fig. 7. Hippocampal mechanism. An outline o 
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he cellular mec 


believed to inte- 


hich are 


hanisms w 


grate emotional experiences at the conscious level in layers i, ii, and iii, and reactions in dense layer v 
which has probably the main emissive cells that send out perforating fibers, PF, which contact the apical 
dendrites of the hippocampal 2 every H. Medial longitudinal stria, LS, in outer layer of fascia dentata, 


FD, represents the contacts wit 


transition from the six layers of cortex of 
hippocampal gyrus to the single layer of 
hippocampal pyramid is gradual. These py- 
ramids resemble trees with top’ branches 
which radiate into the outer layer where 
they make contacts with the perforating 


fibers (Fig. 7, PF). The cell bodies have 


dendrites of its granule cells. The axons of these cells terminate around’ 
hippocampal pyramids and probably facilitate and inhibit. their discharges, AN-Angular, afferent, 


“pundle. Layers.ii and v of the hippocampal gyrus are distinctive. 


3 to 5 root dendrites which branch toward 
the deep surface close to the alveus. The 
cell bodies and basal dendrites are sur- 
rounded by neurophil and fine axons which 
come from the granule cells of the fascia 
dentata. Evolution of. the septal, and hip- 
pocampal formations was_ described by 
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Johnston (11). Details of structure are 
given in Kraft’s (1955). con magne: of Cajal 
(14, 15, 17, 24). 


Fascia dentata, FD, en of granule | 


cells which represent a primitive layer ii. 


Their fine dendrites branch toward the sur- 


face and make contacts with numerous 
nerve fibers of the midial longitudinal _stria 
(Figs. 6 and 7, LS). Together they form the 
outcr layer. The origin of the afferent fibers 
seems to be from the medial _subeallosal 


and septal cortex. This origin is. seen in 
amphibians and reptiles where the corpus: 
-eallosum is not present (11). In mammals 
the fibers perforate or circumvent the rostral. _ 


part of the corpus callosum, gain its dorsal 


surface as the medial longitudinal stria, pass 
back of the splenium and enter the outer. 
layer of the fascia dentata. The granule cells . 


probably facilitate and control the firing 
action of the hippocampal pyramids. Fluid 
spaces between the granule cells seen in psy- 


, chotic patents ‘often suggest secretory ac- 


tivity [attributed to granule cells (30)]. 
Emotional disturbances were common in 
psychotic patients.whose brains we have 


‘studied (33). Mood was variable and often 


unusual. We studied more than a hundred 


brains which showed ‘a severe mycotic de-: 
' struction of all layers of nerve cells in the 
hippocampal gyrus. Severe atrophy of this. 
gyrus occurred. Degeneration of perforating 
- fibers in| the subiculum was present. In some 
of these cases 4 considerable accumulation 


of amyloid bodies was seen in the subicular 
zone which indicated that edema had been 
present (33). Emotional reactions were 
noted in the records. Since other cortical 


areas which connected with the hippocampal 
gyrus were equally involved by the disease, 
emotional disturbances indicated a condi- 
tion more widely spread in the neopallial © 


cortex. Hippocampal pyramids were usu- 
ally intact, but when they showed disease 
a euphoric or grandiose state was exhibited 
by the patients. In some eases of unusual 
mood, the fascia dentata cells were arranged 


in nea form of reticulum as if their cyto- 


= 


- plasm had partly fused around many fluid 
‘spaces between them. In deteriorated pa- 


tients, atrophy of the hippocampal forma- 


tion was present, and their mood was absent. 
Epilepsy was not present in most of our cases. 


In disease, of the uncinate cortex near its 
anterior temporal junction there was some 


question of the association with reactions 


of affectionate and erotic behavior. Stimula- 
tion-of the hippocampus produced _ violent, 


emotionally charged reactions in monkeys, 


and the pick up electrode im the hypothal- 

amus or mamillary body recorded closely 
ed high spikes (18, 19, 38, 39). 
he fornix, FX, consists of efferent axons 

from hippocampal pyramids. They enter the 


alveus on ventricular surface (Fig. 7) pass 


up under the splenium of corpus callosum 
where commissural fibers pass to the op- 
posite hippocampus (Fig. 6, FX). Other 


fibers pass forward over’ the dorsal surface 


of the thalamus where some enter the septal 
nuclei (4, 21). In front of the interventric- 
ular foramen, the fornix penetrates the 
thalamic substance and passes back to the 
mamillary body in which its fibers end (7, 
9). Some fibers-are said to pass back in the 


fornix; they probably reach the fascia den- 


tata as Cajal has illustrated. 


* It seems obvious that hippocampal dis- 
charges are passed on to the hypothalamus 
and mamillary body (7). That such is the | 


case in emotional disturbances evoked by 


various _predicaments and exigencies of 


alarm may be assumed (13, 18, 19, 38, 39). 
The ensuing hypothalamic reactions, as 
storms out of the hypothalamus, may affect 
the heart beat, adrenal secretion, arouse the 
muscular and nervous system to prepare 
the individual for more’than usual exertion. 
Emotional reactions are accompanied by 
such bodily changes which are much ex- 
aggerated over ue normal (Cannon 1930). 
The motor appagatus is often involved in 


these episodes. Vagotonic startles, and _ali- 


mentary disturbances may occur. 
Mamillary body, M, is a round mass of 


‘small nerve cells which receive the fornix 
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and give rise to the mamillothalamic tract 


which ends in the: anterior nucleus of the 


thalamus. Near its origin the fibers of the 


tract 


bifurcate and their lower branches 
form the mamillotegmental tract. This tract 


passes dorsally in “the tegmental region of 


the midbrain and ends, Stimulation is said 


2 to produce a steep rise of blood pressure. 


The anterior thalamic nucleus (Figs. 2 


and 3, A) receives the main parts of the 


bccn pthalamic tract. Its cells give rise to 


hith pass laterally to enter the in- 
capsule. They are distributed to the 


medial, frontal cortex and the cingulate 


gyrus. 
The cingulate gyrus paivtieinabed in alert- 


ing and arousing the individual, in in- 


creasing and directing visual perception and 
emotional activity. Stimulation produces 
activation of the cingulate and frontal cor- 


_ tex (12, p. 208). This cortex also sends fibers 


. down to the reticular formation (81, 32). 


Tumors of the corpus callosum ‘shove the 


_ midbrain back against the tentorial notch. 
-Phis interferes with consciousness. It may 
‘also crease the uncinate cortex. 


The ‘subcallosal gyrus and medial frontal 
cortex are closely related to the cingulate 


cortex. (Fig. 6). Irritative lesions in this 


of the brain (7, 13, 16, 18, 29). The emo-. 
tional aspect of personality. 
» rated here (42). 


animals. 


region produce agressive and uncontrolled 


, activities. The tendency to snarl, anger, rage 
and fight has been noted in experimental 
Sclerosis of branches of middle 
cerebral arteries that supply this cortex,-ol- 


factory tuibercle and posterior orbital cortex 
are frequently involved in patients with 
these proclivities. It is probable that other 
psychopathic dispositions are related to 
changes in this medial region (42). 

~The hippocampal system appears to be 
concerned with emotional experiences and 
appropriate reactions in other related parts 


HYPOTHALAMUS AND HYPOPHYSIS CEREBRI 
The hypothalamus may be regarded as 


the head for and visceral 


| 
| | 


regulation, affecting the internal secretions, 
abdominal and pelvic viscera, cardiovascu- 


lar system, bodily nutrition and tempera- . 


ture. These functions have been. explored. 


experimentally. ‘They support in many w:iys_ 
‘the needs of inner vegetative life, and the 
emotional reactions of the hippocampal for-’ © 
mation. Hypothalamic nuclei are distin- _ , 


guished as preoptic, supraoptic, tuberal, 


lateral and 8 9) (6, 


7, 8, 10, 40). 

- The preoptic area (Fig. 8, PO) forms a 
bed nucleus of granule cells for the medial 
bundle of the forebrain, MF, and terminal 
stria, TS. As might be surmised the granule 


cells may facilitate and inhibit cortically 


induced movements, respiration, blood pres- 
sure, etc. The terminal stria from amygdala 
may be an inhibitory path for calm, docile 
behavior and possibly isex (12). 


- Medial bundle of the forebrain arises in| 
the medial cells of the subcallosal gyrus. 
(lower septum). It passes back through the 


preoptic region of granule cells and lateral 
hypothalamic nucleus (Figs. 1, 8 and 9, 
MF). As in lower mammals, so in man, 
though much reduced, it is an important af- 
ferent path to the later@l hypothalamic 
nucleus, LN. Four other paths of importance 


are terminal stria, fornix, tegmentohypo- 


thalamic and periventricular fibers. 

The lateral hypothalamic nugleus (Fig. 
8, LN) extends the length of the iy pothala- 
mus from the preoptic area to the side. of 


the mamillary body. Here’ its medial exten- 


sion is the posterior hypothalamic nucleus, 
PH. Its main afferent path is the . medial 


bundle of the forebrain which ends among . 


its many multipolar cells. This extensive 
nucleus may be regarded as the origin of 
fibers which descend into the tegmentum 
and terminate on other autonomic, especi- 


ally: parasympathetic cells, in the tegmen- ae 


tum, medulla and spinal cord (20). The au- 


- tonomic drive reaches the feeding centers 


(5), vagatonic, vasomotar, cardiac, respira- 


‘tory, gastrointestinal and pelvic centers. Ac- 
-celerated activity for defense reactions, 


feeding, rage, fight and flight may be aroused 
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Ig. 8. nuclei. and A of view of 
showing the position of its nuclear masses and their connections. 4. LN is large lateral nucleus which 
receives the medial foregrain bundle, MF, and gives rise to hypothalamic tegmental tracts, HT, to lower 
autonomic centers. SO is supraoptic nucleus which gets fibers from optic ‘tract, O, and sends fibers to ° 
pars nervosa of hypophysis. It is surrounded by a granule cell nucleus AH related to the vascular plexus. — 
BY. PA is paraventricular nucleus ‘connected to the pars nervosa. VM is ventromedial, granule cell, 

. nucleus related to vascular plexus, BV. DM is dorsomedial, granule cell, nucleus. PO is medial preoptic 
nucleus which borders on PA. BV is the vascular plexus that connects with the anterior hypophysis. It 
pany. carries ‘secretions from AH ai VM down to this gland. See Figure 9. 


by this system (1). The control tae docile Their ‘chief afferent: iehaaiadtilei are a root { 


behavior may come from the terminal stria. 


.and preoptic cells (12). These controls re- 
-qQuire:more study to be sure. Clusters -of 


-granule cells, the lateral tuberal nuclei (Fig. 


8, LA) occur in the lateral nucleus. 


The. supraoptic nucleus, SO, consists of: 
two main parts composed of darge cells. 


a. 


of fibers from the optic nerve close to which 


they lie, and terminal stria. Its main efferent ~ 


fibers pass to the pars nervosa of the hy- 


pophysis and terminate among the pituicyte - 


cells and their outer membrane cells applied 
to the vascular plexus. Granule cells (Fig. 
9, AH) of the postoptic area (median emi- 
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Fig. 9. Supraoptic 


just posterior to optic chiasma, ‘This ‘shows the relation of granule cells of anterior hypothalamic nucleus, 
AH, to blood vessels, | BV, at bottom of figure. re PA, = SO, preoptic, PO, and 


nucleus NB, are shown. 

\ 
nence) the nucleus. and possibly 
facilitates its function of water balance, sex 


maturation, etc. The terminal stria ends 


among their cells. The close stistion of the 
granule cells AH of the supraoptic region 
to the vascular plexus, BV, , can be seen in. 
Figure 9, AH. One may surmise that these 
granule cells secrete some’ cholinergic ‘sub- 
stance into the nets. of the vascular plexus. 
(30). 

The paraventricular has a 
position close to the ependyma (Figs. 8 and 
9, PA). Its large cells send their axons down 
the hypophysial stalk to the pars nervosa 
of the gland. A regulation of water balance, 
electrolytes and carbohydrate metabolism 


have been suggested as the function of this _ 


nucleus. The pars nervosa secretes the anti- 
diuretic hormone which helps to retrieve ex- 
cess water from the kidney ‘tubules to the 
blood vessels. The oxytocic hormone is also 


secreted by this part of ‘the gland. It con- 


teen the gravid uterus to help expel the 


fetus. The medial preoptic nucleus, PO, is 


a related mass of granule cells. How*these 
cells function deserves consideration (30). 

The ventromedial and dorsomedial hypo- 
thalamic nuclei are composed of small gran- 
ule cells. The, ventromedial nucleus is a 
_ prominent structure in the human embryos 
and fetus (28). It receives the pallidohypo- 
thalamic. fiders, and possibly responds to 


muscular activity. Stimulation of the ante- 


rior part of the temporal cortex close 'to the 


visceral area produces «large spikes in the. 
ventromedial nucleus (38, 39). This a &. 


may produce a cholinergic secretion 


sorbed by the vascular plexus, BV, which, 
carries the secretion to the pars anterior of 


the hypophysis. The cells of this gland pro- 


duce the thyrotropie, adrenotropic, growth, - 


and gonadotropie hormones. When the pos- 
terior parts of these nuclei are removed the 


animal exhibits rage reactions (1, 43). Some 


‘ 


f 
j ; 
j 
: 
52 JAMES W. PAPEZ 
: 
4 
; 
| 
4 
| 
+ 
{ 
| ‘ 
| 
+ 
; i 


Fig. 10. Contsbacephalic nuclei along raphé ol winked togmenital region of a chimpanzee at level of . 
root of 4th cranial nerve, cresyl echt violet stain. X4. Central granule cell nuclei, CE, are extensive along 
midline; nucleus linearis, LI, on each side; on the side lateral, dorsal tegmental nucleus, LD. The mid- 
- line nuclei are extensive and vary much at different levels. They take an oblique course through the 
_ segmentun down to the level of ongin of the medial reticulospinal tracts (25). . 


tom of suppression of rage is implied in feeding reaction which;stem frém the lateral 

these results. — hypothalamic nucleus. Removal of the me- 
The dorsomedial hypothalamic nucleus . dial nuclei releases appetite (5). 

DM of granule cells seems to inhibit the The posterior hypothalamic nueleutl PH, 
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is a medial iia of the lateral neal It 
lies in front of the upper part of the mamil- 
lary body. Both of the above nuclei may be 
influenced by activities of closely related 


granule cells nuclei. This needs more study. | 


Hypéthalamic nuclei are severely damaged 
in mental deficiency (22), and in psychoses 
(23). 


The hypot alamic nuclei as a whole are | 


concerned with bodily needs, such as de- 


_ ‘mands of nutrition, water balance, internal . 


secretions, growth and sex activities through 


the hypothysis; body temperature, work and — 


exigencies of economic, social and emotional 
behavior through the muscular and auto- 


nomic nervous systems. The hypothalamus 
is the caretaker of these’basic biologic needs 


of the 


The visceral, hippocampal and 


hypothalamic neural mechanisms are de- 
scribed. Their interconnections recelve spe- 
cial attention. Together they form the vis- 
‘ceral brain‘or limbic lobe. Working together 


these several parts subserve the basic bio- . 


logic needs of thé individual. Olfaction takes 


part in primitive search for food, feeding and — 
- identification of odorous Objects i in the en- | 
vironment. A primitive olfactory “motor” | 


pathway from the nucleus basalis to the 
habenula, thence to interpeduncular nucleus, 
to tegmiental and reticular formation is il- 


lustrated. The visceral cortex, claustrum, - 
uncinate bundle and amygdala are described 
with some interpretation. Their relations to 


the original olfactory mechanisms, internal 
capsule, and basal ganglia are indicated. The 
hippocampal formation, as a cortical de- 
_ pendency, and its mechanism for integration 
of emotional states, arousal to action, hypo- 
thalamic and cortical responses are con- 
- sidered. Hippocampal, neuronal mechanism 
is illustrated. The hypothalamic nuclei, their 


| amygdalar, forebrain, hippocampal, auto- - 
nomic and hypophysial connections are il- 
lustrated and defined. It is pointed out that. 


large-celled nuclei — nerve impulses; 


13. 


a 


whereas the cell nuclei may 


have a cholinergic function. Most of the re- 


actions of the visceral brain are biologically 
grounded, close to the reflex-like level of in- 


nate activities. They are designed to pre- 


serve, maintain and protect the individual, 


and control his vegetative needs, an impor- 
tant segment of inner life. From this point 
of view each mechanism appears to have an 
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A = Anterior nucleus of thalamus 


AB 
AC = 
AH = 


= Accessory basal nucleus of amygdala. 
= Anterior commissure r 
= Anteérior hypothalmic nucleus 


AM = Amygdala |} 


AN 
AP = 
AS 


= Angular bundle 
‘= Anterior perforated substance 
= Association ‘bundle 
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B= ‘Basal nucleus of amygdala 
BN = Bed nucleus of terminal stria 
BV = Blood vessels ; 
C = Central or bed nucleus of AT 
CA == Caudate nucleus 
CC == Corpus callosum 
CE == Central superior nucleus 
CH := Corticohabenular tract 
CO == Cortical nucleus of amygdala 
CL = Claustrum, layer vi 
CP == Cerebral peduncle 
CR = Internal capsule, corona radiata 
CS =: Central sulcus 
D= band 
DD = Dorsal supraoptic decussation 


‘DM = Dorsomedial nucleus of 


DR = Dorsal nucleus of thalamus 
DT = Dorsal tegmental nucleus 
EX = External capsule 
FD = Fascia’ ‘dentata 
| X = Fornix 
= Granule cells 
GC = Gyrus cinguli 
GO = Orbital gyrus 
GS = Gyrus subcallosus 
= Hippocampus 


" HA = Habenular nuclei 


HG = Hippocampal gyrus 

HP = tract 
HS =‘Hypothalamic sulcus. : 
HT = Hypothalamicotegmental tract 
HY = Hypothalamic nuclei 

I = Interventricular foramen 
.. IC = Inferior colliculus 
IF = Infundibulum 
Interpeduncular nucleus 
.. 1, li, ii, iv, v, vi = Layers of cortex’ 
INS = [Insular cortex : 
IP = Imferior thalamic peduncle _ 

L = Jatteral nucleus of amygdala 
LA = [ateral tuberal nuclei 
LN = Lateral hypothalamic nucleus: 

LO = Lateral 
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LD = Lateral dorsal tegmental aucleus 
LS = Medial longitudinal stria s 
LT = Lateral olfactory tract 
M = Mamillary body 

MF = Medial forebrain bundle 
MI = Massa intermedia | 


--MO = Medial olfactory tract | 


MT = Mamillothalamic tract | 
NB = Nucleus basalis in AP 
NH = Nerves to hypophysis, pars nervosa : 
O = Optic tract, or chiasma 


_ OB = Olfactory bulb 
-OH = Olfactohabenular tract: 
- OR = Orbital cortex, or radiation 


OT = Olfactory trigone, or tubercle 
P = Pineal body oo ‘ 
P, = Inner division of pallidum 

P. = Outer division of pallidum 

PA = Paraventricular nucleus 

PC = Posterior commissure 

PF:-= Perforating fibers 

PH = Posterior hypothalamic nucleus 


_ PO = Preoptic area, part of AP 
‘PP = Posterior perforated substance 


PS Pallidohypothalamic fibers. 


PT = Ptamen , | 
R.= Reticular nucleus of thalamus 
| / RN = Red nucleus,’ | 
- $B = Subiculum, y PF { 
SC = Superior colliculus 
$O = Supraoptic nucleus 
= Spetum pellucidum 
SU = Subthalamic nucleus, or. decussation 


T = Tegmentum 

TH = Thalamus dorsalis 

TN = Parataental nucleus 
TP = Temporal cortex, area 38 


TS = Terminal stria 


TV = Temporal ventricle 
U = Uncus of hippocampus 


~ UC = Uncinate cortex 


UF = Uncinate, fasciculus’. 
VM = Ventromedial nucleus of hypothalamus 
8,5 = = Cranial nerves 
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_ EFFECTS: OF SEPTAL AND. AMYGDALOID LESIONS ON EMOTIONAL 
| BEHAVIOR AND CONDITIONED AVOIDANCE RESPONSES 


} 


cerimental destruction of the re- 
gion of the forebrain grossly alters responses 
to stimuli that normally do not provoke 


affective excitement in the rat. Postoperative 
behavior consists of extreme muscular tense- 
ness and of violent attack or flight reactions 


of a degree, rarely, if ever, seen in the normal | 


animal. Brady and Nauta (3) were the first 
to observe such behavioral changes, and 
their observations suggest that normally the 
septal area exerts an inhibiting influence on 

display of. fearful and aggressive emotion. 


. IN THE 
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complex in er also produce placidity, 
but more recently Rosvold, Mirsky, Allen 
and Pribram (7) report that following 
amygdaloidectomy monkeys may show ei- 
ther an increment or decrement in their dis- 


play of aggressive behavior depending upon — 
whether they are placed in an isolated or 


group situation. 


“Affective behaviog associated with damage 


‘to the amygdaloid nuclei have been investi- 
gated in cat and monkey, but the results 
have not been entirely consistent. Bard and 
Mountcastle (2) found a dramatic increase 


From the experiinential evidence it is clear 


that the septal region’and amygdala both : 
play a vital, if not thoroughly understood, 


role in affective expression and deserve 


further study. It was the purpose of the pres-: 
ent investigation to supplement previous: 


‘studies of learned behavior in septal prepa- 


rations (3, 4) and to extend thie systematic 


investigation of affective changes in amyg- 


in aggressive behavior following lesions of 
this complex in cats, but Schreiner and Kling” 


(8) observed placidity with similar lesions 


daloid preparations to the rat, evaluating the 
effects of such brain injury upon fear- or 


anxiety-motivated responses. To this end, 


if the same species. Kluever and Bucy (6) 


report that lesions invading the amygdaloid 


*xRead before the Annual Meeting of the Society 
of Biological Psychiatry, Atlantic City, June, 1957. 
This paper is based in part upon a dissertation 
submitted in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy at the 
Johns Hopkins University, and upon further work 
completed at Ohio State University. The author 
wishes to express his gratitude to Professors Clif- 
ford T. Morgan and James Deese of the Johns 
Hopkins University, and Dr. Joseph V. Brady of 


the Army Institute of Research, Walter Reed Med-. 


‘jeal Center, for their valuable assistance and sug- 
gestions. Special appreciation is due Dr. Walle J. 
H. Nauta of the Army - Institute of Research, 


Walter Reed Medical Center, for his generous - 
| help in the examination of brain tissue. The as- | 


measures of rate of acquisition and latency 
of a conditioned’ avoidance response were 


obtained from rats with septal and amyg-~- 


daloid damage. The technique of ratings of 
emotional responses by observers was em- 
ployed in the study of overt emotionality i in 


these animals. 2) 
METHOD 
Twenty-five adult male rats of the Lash- 


ley strain were divided into four groups in 
the following manner: (a) 10 unoperated 


sistance of Mr. Herman Teitelbaum in making. 


ratings of emotional behavior is gratefully ac- 
knowledged. 

*The author was a National Institute of “Mental 
Health Research Fellow of the United States Public 
Health Service during this investigation; now As- 
sistant Professor of Psychiatry, Research Division, 
Columbus Psychiatric Institute and Hosptial, Ohio 
College of Medicine, Columbus, 
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controls, (b) 5 septal operates, (c).5 amyg- — 


daloid operates, and (d) 5 cortical operates 
(operated controls) | 


AVOIDAN CE CONDITION ING 


Conditioning was carried out in a diab te 


grill box composed of two compartments 
separated by a partition containing an open- 


_ ing through which the animal could pass. 


€ 
ll 


' A buzzer was attached to the ceiling of the 


apparatus between the two compartments. | 


The floor of each compartment was a brass 
grill through which an electric shock could 


be delivered to the feet of the animal. The | 
‘value of the electric current was measured © 


for #ll animals and fell within the range of 
0.10 ma. to 0.25 ma. 

Each conditioning trial began with the 
sounding of the buzzer. The buzzer was pre- 
sented until the animal crossed into the op- 
- posite compartment. If, at-the end of 10 
seconds, the animal had not responded cor- 


rectly, shock wks applied to its feet and, 
continued, along with the buzzer, until 


crossing occurred. The criterion for condi- 
tioning was 9 avoidance responses out of any 
10 consecutive trials. Inter-trial periods were 
randomly varied from 60 te 180 seconds. 


Conditioning trials were carried out on. 


' two consecutive days. On the first da y, each 
animal was permitted a maximum of 30 


trials. Those animals not reaching criterion 


within this limit were returned to their 
living cages; conkitioning was resumed the 
next, day and cont tinted until criterion was 
reached. For those animals that reached crl- 
terion during the first day, conditioning was 
stopped upon ‘completion of the last. criterion 
“trial and resumed the following day until 
critérion was again reached. 


_ RATINGS OF EMOTION ALITY 


A six-component rating scale was used in 
evaluating the behavior of every animal. 
‘The scale was adapted, with certain’ modifi- 


_ eations, from one constructed by Brady and 
te-rating 
(a) attack or 


_ Nauta (3). The six components of th 
procedure were as follows: 
flight reaction to a pencil presented Visually 
to the §’s face, (b) startle and flight reaction 
to the rat’s faee, (b) startle and flight 
tion to alight tapping on the animal 
with a pencil, (c) resistance to capture, (d) 


muscular tension affd resistance to pig, | 


(e) vocalization reaction during testing, (f) 


urination and defecation during testing. 
Each the above components was evalu- 


ated on a six-point scale, and an overall 
daily: score was assigned each animal by 
adding up the scores obtained for each com- 
ponent of behavior. Two raters ‘indepe nd- 
ently scored each animal in the living c:ige. 
A reliability coefficient between the d: sully 
scores of the two raters was peppate at 
+0. 92. | 

All subjects were ssied for a total of 9 
days. Those animals undergoing surgery re- 
ceived 3 days of preoperative ratings aid 6 
days of ratings. 


SURGERY 


All surgery was serforned under the ven- | 
eral anesthetic, pentobarbital sodium, in- — 
jected intraperitoneally. Following incision — 


of the dorsal surface of the scalp, trepliine 
holes. were drilled bilaterally in the skull 
directly over the points where the lesions 
were to be made. Bilateral electrolytic le- 


‘sions of the septal, region, amygdaloid nu- 
clei, and neo- and cingulate-cortex (oper- . 
ated controls), were made by means of a 


stereotaxic instrument previously described 
(9). A platinum-iridium electrode, insu- 


lated except for 34 mm. at the tip was low- 


ered into the brain and a direct current of 2 
ma. passed for 30 seconds. A rectal cathode 
closed the circuit. Upon removal of the élec- 
trodes, the ineision was sutured with surgical 
silk. Penicillin was administered intramus- 
cularly. 


HISTOLOGY 


The brain of each operated animal was 
fixed in formalin, embedded in paraffin, and 


sectioned at 20 micra. Every fifth section. 
was mounted, stained with thionin, and 


studied to determine ss locus and extent of 
the fesion. | 


RESULTS 


AVOIDANCE CONDITIONING 


~ An analysis of the data prehuited 3 in Fig | 
ure 1 indicates that septal preparations — 
_learn the avoidance response to criterion 
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9 Criterion 


40 


Trials To Learnin 


aia «a 


Unoperated 
Controls 


| 
| 
. mics) 


Operated 
Controls 


Fra. a Rate of avoidance conditioning i in unoperated controls, septals, and opéiated controls, 
more rapidly than do either nition ‘or the toons groups of subjects: septals, amyg- 
operated controls. The difference in con-  daloids, operated controls, unoperated con- 
ditioning rates between the septals and both trols. Preoperatively there are no signifi- 
control groups was significant beyond the. cant differences among the groups, but it is 
0.05 level of confidence (t = 2.48). Amyg- clear that upon postoperative testing the — 
daloid rats did not differ from unoperated or septals exhibited increased emotionality. A Li 
erated controls in rate of er of comparison of mean pre- and postoperative 
e avoidance response. scores showed that for septal animals, post- 
AD analysis of the mean latencies on con- operative scores were raised significantly 
a ed responses showed no differences be- over preoperative scores at the 0.001 level . 
oe septal preparations and their controls. of confidence (t = 9.86), while the scores of | 
is evident from Figure 2, however, that the unoperated controls and operated con-| 
amygdaloid animals show. longer response trols were not altered significantly from pre-— 
: latencies during acquisition fthe avoidance to postoperative ratings. In ‘addition, on 
response than do their operated or unoper- postoperative days the septals différed sig- 
ated controls. This difference is significant nificantly from the unoperated and operated 
at the 0.001 level of confidence (t = 12.81). control groups at a confidence level of 0.001 
BS appears that although amygdaloid ani- (+ = 12.67). | 
mals learn the avoidance response as rapidly It is evident that eimptiotal e expression, as 
as do normals in terms of trials to reach’ measured by the rating scale employed here, 
criterion, they do not respond as rapidly on increases dramatically following damage to . 
individual trials to the conditioning signal. the septal region. Although amygdaloid op- 
EMOTIONALITY RATINGS | erates tend to be lower in emotionality than 
Figure 3 shows the mean daily scores on the control groups, the difference does not. 
the rating scale for emotionality for each of reach statistical significance. 
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- Mean Conditioned Response Latency in Seconds 


] OPERATED AMYGDALOIDS 


CONTROLS 


a. 2. Mean latency on eduditicdell responses 


for unoperated controls, operated controls, and 


amygdaloid 


LESIONS 


“septals” were found upon microscopic ex-_ 
rr to have sustained extensive dam- 
» to the septal region. Massive destruction 


of the precommissural portion of the septal 
area was evident in all cases, indicating 
severe interruption of the precommissural 
fornix system. Heavy damage of the supra- 
commissural septum was present in -each 
case. In many instances, however, the post 
-commissural fornix columns had been left 

intact, and the anterior commissure was un- 

damaged in all cases. Figure 4 is a photo- 
micrograph of a brain section with typical © 
septal'damage. 


shown is Figure 5.. 
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Fic. 3. Mean daily of emotionality for 
septals, amygdaloids, operated controls, and un- 
operated controls, 


All animals “operated con- 


trols” suffered damage of the cingulate and 


adjacent neocortex. A photomicrograph of a 
section of the brain of a control operate is 

All subjects desigtinted “amygdaloids” 
suffered bilateral damage to one or more of 
the nuclei of the amygdaloid complex. Most 
frequently this damage was restricted to the 


lateral and basal nuclei, although occasion- 
ally partial destruction of. central, medial, 
or cortical nuclei was present. Figure 6 i is & 
photomicrograph of damage to -amyee 


nuclei. 
DISCUSSION 


It ¢ seems clear that. extensive to 
the septal region increases the rate of learn- 
ing an avoidance response and heightens 
overt emotionality. The increased emotion- 


ality agrees with the findings of Brady and 
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\ 
: 
: Fia. 4 (top). Brain section of rat with lesion i in the septal area. ot te 
’ - Fie. 5 (center). Brain section of operated control rat with lesion of cingulate cortex and adjacent . 
_ - Fie. 6 (bottom). Brain section of rat with lesion in the amygdaloid complex. . 4 
| Nauta (3). These investigators, on the other . periment consisted~of “freezing” and other | | 
hand, did not obtain any difference in rate signs of emotionality in response to a clicker 
i‘. of learning between their septal and control which had been paired in training with 
animals. Their learning task, however; was shock. It-is suggested that this conditioned = 
“ant considerably simpler than the avoidance response is too elementary to differentiate ; 
. learning studied in the present task. The septal and control animals, as it was possible, 


¢eonditioned emotional response in their ex- to do in the present experiment with ari. 


| 
> 
; 
~ 


ieilibiake response. The fact that septal 
animals! acquire fear-motivated avoidance 


‘response more rapidly than normal animals 


fits in with the hyperemotionality and panic- 
_ like behavior seen in these animals: — 

No differences appeare between amyg- 
dalloid and normal rats if the rate of ac- 


quiring an avoidance response. |This result 
contrasts with the study of Brady and ‘his 


associates (5), who. réport that: eats sub- 
jected to amygdalectomy require signifi- 
‘cantly more trials to learn sucha response 


than do normal! cats. It i 1s to be noted, how- 
ever, that the apparatus and method em-. 


ployed by these investigators seems a con- 
siderably more difficult one than the task 


_ used in the present; experiment. The mean 
- number of trials required normally for cats 
, to reach criterion was over 100; that in the . 


 plenekt experiment was only 35. It is pos- 
sible, again, that the difficulty of the task ac- 
counts for the difference in “results. In this 
case, their method more readily permits dif- 


ferences in rate of conditioning to appear. 


Some évidence|for this interpretation is 


to be found in an analysis of the latencies of 


response for amygdaloid rats. Ajthough 
such rats were no different from normals in 
trials required to learn, they were consider- 


ably slower jin to the warning 


buzzer. Such a. difference in latencies y 
indicate an inferiority i in learning that mig 


have been more pronounced had the learning } 


task been more difficult. On the other hand, 
it might indicate a general sluggishness or 
decline of activity. This has been reported 
in amygdaloid preparations by Anand and ~ 
Brobeck (1), though it was not observed by 
the present experimenter. 

Amygdaloid lesions did -not alter overt 
emotionality to a ‘statistically significant 
degree. These results are not in line ‘with 
those reported in other species, (5,6, 8), and 


it may be that the rats er in the present 


experiment were before surgery already at 
such a low level of emotionality that post- 
operatively there ‘was too little distance re- 
maining at the bottom end of the ah 
scale to permit differentiation. 


The results of this’ study support the no- - 
tion, previously expressed by others, that 


the septal region normally exerts a calming 
or “dampening” influence upon affective be~ 
havior. The hypothesis that the amygdala 
plays a: counterbalancing role in such be- 
havior receives less ae support. 


? 


SUMMARY 


A study was conducted with rats na in- 


vestigate the effects of septal and amyg- 


daloid lesions upon avoidance conditioning, 
and: overt emotional behavior. The latter 


to another to avoid a shock signaled " a 
buzzer. Results were as follows: . 


Septal lesions produced a dramatic in- 


crease in overt emotionality, whereas un- 
operated controls and operated controls with 
neocortical and cingulate lestons showed no 
such damage. 


2. Septal lesions decreased the of 


trials required to. learn avoidanee re- 
sponse. 4 

3. Lesions in the nicevaitalnid nuclei of 
normal animals did not ee alter 
overt emotionality. 

4. There were no differences in rate of ac- 
quisition of conditioned responses between 
normal ‘rats and rats with amygdaloid dam- 
age. However, the response latencies of the 
arhygdaloid. preparations were significantly. 
lengthened. Throughout the experiment, no 


other group from in re-. 


sponse latency. 
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was. measured on a six-component rating 

-seale. Conditioning was carried out in a | 
shuttle box, so arranged that the rat could | 
/move through a door from one compartment 
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A. PSYCHOSIS AND MENTAL DEFICIENCY 


The relationship between psychosis and 
subnormal functioning is a research problem 


‘about which a fair amount has been written _ 


over the yéars. At different times compre- 
hensive reviews of the literature and critical 
discussions of the problem have appeared 
(4, 7, 8, 23, 24, 26, 28, 31, 32, 45-49, 58, 59) 
no exception have made 
a plea for a systematic study of the problem. 
Unfortunately, as with so many other re- 


_ search problems in subnormal functioning, 


this theoretically and socially important 
problem has not’ attracted the attention of 


‘more than a few researchers. It would seem 


appropriate, therefore, to summarize briefly 


/ some of the things that seem to be known 
‘about the relationships between psyéHosis 


and subnormal functioning. 
1. Psychosis is found at all levels of sub- 


normal functioning. Even.in the case of 


idiots marked and dramatic psychotic-like 
changes in behavior have ‘been noted; in 


some cases, apparently, thé behavior is epi- 
sodic while in others it i followed by de-. 
terioration, 

2. Psychosis occurs im cases with no dis- 


cernable organic pathology as well as in | 


those with marked pathology. 
3. Practically every major - psychotic 


. symptom which has been described in the 


‘This aPticle contains two of ten chapters of 
a report (“Psychological and Cultural Problems 
in Subnormal Functioning’) prepared for the Na- 


_ tional Association for Retarded Children. The full 

‘report will be published in the February, 1958, is- 
. sue of the Genetic Psychology ‘Monographs. In the 
_ two.chapters we have quoted .rather extensively 


from clinical sources because the kinds of problems 
herein discussed are not aren familiar to many 


workers. 


A companion report on biological factors has 


been prepared by Dr. Richard Masland and will be 


published in the American Journal of’ Diseases of -” 
Children. 
*Yale University, New Haven, 
* Community Services Branch, United States 
Public Health Service. | 
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non-defective patient has ae: been noted : 
in many of the defective cases. There ap- 
pears to be little justification for the general- , 
ization that when psychosis oceurs in h 


“mentally defective individual it is necc 


sarily less “complex” than when found in 
the non-defective individual. There is also 
little support for the equally sweeping gen- 
eralization that psychosis or psychotic-like 
behav¥ior in the defective individual tends 
to be of short duration. ‘a 

4. As‘a result of work in the last twenty 
years on childhood schizophrenia, there is 
little doubt that’ many children who were © 
committed to an institution for the mentally 
defective were in fact misdiagnosed and 
misplaced. Kanner’s (33-38, 53) now classic 
descriptions. of the autistic child provided 
further evidence hat our institutions con- 
tained cases in which personality or affec- 


tive ‘rather than | intellectual maldevelop- 
‘ment was the primary factor. While one 


would like to believe that our institutions 
are admitting far fewer of these cases, there _ 
is no evidence that this. is the case. 
5. The schizophrenic type of reaction is. 
the most frequently found psychosis among 


the mentally defective.* 


*In Pollock’s (47, 48) study of mental disorders 
among mentally defective first admissions to the 
state hospitals of New York, approximately 40. 
per cent of the cases were of the episodic variety. 
The cases in this study probably are made up of 
individuals who resided in the community and 


those who were transferred from institutions for 


the mentally defective. It seems reasonable to as- 
sume that the chronically psychotic, mentally de- 
fective individual who has made some kind of ad- 
justment in the community or institution would not 
be sent to a state hospital. The episodic variety— 
which may be characterized by excitement with 
depression, paranoid ‘trends or hallucinatory at- 
tacks—usually present such supervisory problems : 
to the community or institution that they are likely. 
to be sent to the state hospital. If a more repre- 
sentative sample of the mentally defective popu- 
lation were studied, it would not be surprising if 
the proportion of chronic cases would be more than 
20-25 per cent — Follock. 
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_ 6. The incidence of mental illness among 


: the mentally deficient appears to be much. 


higher than in the general population. 


_ The theoretic and research implications of. 


the above summary ‘statements—which un- 
‘doubtedly are: not of equal status in terms 


of scientific validity—cannot, in our ‘opin- 


jon, be discussed without serious considera- 
tion of the problem to which we now turn. 


‘The Problems of -Di 


When we are col fronted with the possi- 
bility of the diagnosis of psychosis ini a non- 


defective individual,. several questions are | 


-Toutinely asked: 

How does the individual view w and experi- 
ence his environment and how deviant is 
this from the way in which we (or others in 
his particular cultural group) deseribe that 
What is his conception of 
self (e.g., ability, powers, attractiveness, use- 
fulness, worthfulness) and how is this re- 
lated to his conceptions of others in his 
environment? In asking these questions one 
is interested not only in the contents of an 

individual’s views and experiences but in the 


‘ kinds of thought processes which they in- | 


dicate: the bases of his conceptualization, 
the nature of his associative processes, the 
Reree and nature of fantasy, the role 

language in communication, etc. Put most 
briefly, these questions are directed to an- 
“ gwer the question of the nature and adequacy 


the individual's interpretation. of reality. 


- What ‘is the nature and role of emotions 
and feelings in the individual’s adjustment 
and thinking? How.are these factors related 
to the questions raised above? What may be 
inferred about the role and adequacy of the 


defensive reactions associated with 
of the most thorny diagnostic problems in- — 


feeling and emotion? 

What light is shed on the above qasathone 
from an examination, or reconstruction of the 
life-history? What are the experiences (e.g., 
separation, trauma, failure) or types of re- 
lationships (e.g., social class, ethnic) which 
influences the development of the individual 


and are reflected in life adjust+ 
Ment? 
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_ The above are certainly not all the ques- 
tions that are asked when one is faced with 
the diagnostic problem of psychosis or, for 
that matter, understanding the personality 
of any individual. But we think we have 
listed enough of the questions to substantiate 
the conclusion that the diagnostic process is 


a searching, comprehensive investigation 


which has the understandably ambitious 
aim of attaining understanding of another 
person’s “psychology”—that individual’s 


way of thinking, feeling, and acting. Rarely, » 


of ever, is the mentally defective individual 
studied or viewed in this way. We think it 
would indeed: be an interesting research 
project to obtain and evaluate diagnostic 


folders in the files of institutions for the ~ 
éntally ill and the mentally defective. The | 
_ important point for our present discussion 


is that since the mentally defective individ- 
ual is rarely studied in the way indicated 
above, we cannot at all be secure in accept- 
ing available statistics on the incidence ‘of 


psychosis in the mentally defective popula- 
tion. The absence of adequate and appropri-. 
ate diagnostic procedures suggests that 


available statistics are probably largely 
based on the obviously psychotic individual 
and that the less flagrant case goes unnoticed 
or his “peculiar”. behayior is blamed on his 
1.Q. (When an individual with an 1.Q. of 
180° behaves peculiarly‘ we do not assign 


cause to his I.Q., but should an individual 
_ with an I.Q. of 50 behave similarly we usu- 
_ ally point to the I.Q. as the etiologic agent.) 


It should not be thought that if one could 
carry out adequate diagnostic procedures 


with a representative sample of the mentally — 


defective population, the true incidence of 
psychosis would be easily established. One 


volves the lower grades (i.e., idiot and im- 


becile) of mental deficiency. In many of 
these cases language is either non-existent | 
or inadequate for communication, the es-. 
tablishment of rapport difficult, and a wide | 
variety of organic pathologies present. In > 
‘short, the conditions whichiordinarily allow - 
us to understand the covert reactions and 
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experiences of another person are 


minimally with many of these cases. It is 
usually when marked and dramatic changes 
in the overt behavior of such individuals are 
observed, that we can deduce that some kind 


of. change has taken place in 
the covert aspects of behavior. The follow- 


“ing cases from Greene (23) are examples of 


In regard to the symptomatology: of psychoses 


occurring in even the Low Grade Mental Defec- 
tives, it is a very common expression heard 
- among the laity and I frequently hear it from the 
medical profession, including psychiatrists, that 
such and such an individual is an “insane idiot.” 
Just what is meant by this term, I do not com- 
prehend fully or fully understand what they 
comprehend by making such a diagnosis and 
think it a rather loose terminology, for certainly 
all idiots are not insane, neither all insane, idiots. 
It is my belief, however, that we do have actual 
psychosis appearing in the very low-grade mental 
defective and they do deteriorate. The following 
-is an example of psychosis in an individual who 
might be definitely classified from the 
of mental defect as an idiot. 

‘S. M. Chronological age, 37 years. Mental age, 
- 26.1.Q. 16. This individual is the youngest of 7 
children, two of whom have been patients at this 
institution, both feebleminded. Other than sib- 
ling’s history of mental defect, there is no other 


family history of note. Physically, she is under-~ 


| height but. generally well-nourished, with rough 
coarse skin, dissimilar ears of simple pattern and 
with adherent lobules. She has a high-narrow 
palate, facial asymmetry rather marked, other- 
wise no marked stigmata. Developmental history 
_indicAtes that she began to walk at the age of 

year and to talk at three years, but uses 
only phrases at the present time. According to 
developmental history, in ehildhood, was obe- 
_ dient, apparently good-tempered and able to 
learn to do simple errands. Admitted to this 
school at the age of fourteen, she immediately 
began to show marked emotional instability in 
— laughi ng one moment and crying the next, ap- 
' parently without external stimulus; always ex- 
hibitecl a tendency to collect bits of rubbish and 
articles of clothing which she secreted about her 


person and this habit has continued to increase. 


Had long periods of crying at the age of 27 with- 


b 


out apparent causative factors and at this age 
had to be excluded from the physical training 
classes because of her noisy and erratic behavior. 
She shows increasingly f requent periods of ‘re-t- 
lessness, sleeplessness, wandering and running 
about the house in an aimless manner between — 
periods of sitting motionless under a piano or 


lying under a bed. During these excited pericils. 


she refuses to go to the dining:room for meils 
and will tear her clothes in order to avoid it. She 
continues to cry without reason almost continu- 
ally and must be coaxed and wheedled to lo 
those things which she formerly performed with- 
out question. She has lost the ability to do ta-ks 
which she used to accomplish well, such as bed- 
making. 

These episodes of excitement are usually 
companied by loss of weight. Between attacks, 
she seems to be in good physical condition, e:ts 


well and is generally quiet. The attacks of cx- 
‘citement are becoming more frequent and lasting 
for longer periods. In this case, the individual — 


presents the differential diagnosis from the usual 
idiot in that she has episodic psychotic attacks, 
loss of weight, -emotional instability, excitement 
and depressions, refusal of food, collecting of 
purposeless and useless rubbish, sleeplessness, 
and furthermore, she has deteriorated. 


The following is an example of a low- 
grade imbecile with psychosis. 


J.B. Chronological age, 42 years. Mental age, 
46. 1.Q. 28. This boy is a sturdy imbecile with 
the cyanotic hands, dissimilar ears, and facial . 
asymmetry so often. associated with mental de- | 
fect. In addition, it is recorded that his eyes are 
dissimilar in size and shape; his. speech is clear, 


and there is a peculiar twitching of head and 


extremities. He is somewhat under average 
height; with a very good muscular development. 
The family background is. very poor, . the 
mother mentally deficient and a patient in the 
department for the insane at. the Tewsbury State 
Infirmary, and the father a chronic alcoholic. _ 
The patient is the last of 6 pregnancies, 5 having 


died, 4 of hydrocephalus and 1 of phthisis.: 


There is very little definite information con- — 
cerning early development, but the history states 
that the peculiarity was evident from birth. He © 
never learned to dress or undress completely, 


and though indolent, has always been obedient 
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wd amenable to discipline. When admitted | to 
institution he knew neither colors nor nu- 


merical combinations, could not be trusted to do ' gory. The following behavioral deser®ptions 


- the simplest errand or any sort of useful work. 
_ Since his admission, most of the time has been 
spent at the farm colony, where he has learned 
some of the rudimentary tasks in connection 
with farming, but his work is not entirely satis- 
factory, for he is clumsy, erratic and undepend- 
able. His customary good nature has been 
increasingly interrupted by periods of violent ex- 

_ @itement. During these episodes he exhiiits the 
stereotyped attitudes and jerky, monotonous 
ch characteristic of dementia praecox. In 
926 these traits became more bizarre in charac- 
ter; he began to talk to himself and developed 
a rather elaborate ritual in regard to eating. The 
matron reports that at times he would remove 
his clothing and rush out of doors, irrespective 
‘of the weather; again, would pour hot liquid food 
gver his head, and several times deliberately 
saned against hot steam pipes. 
| There is a regular periodicity about these at- 
lacks, the patient being quiet and well behaved 
for two weeks and disturbed and violent for the 
succeeding two. 
These episodes became sO. severe 
hat it was necessary to remove him from our 
farm colony and: for him in. the infirmary} 
of the institution proper and at the present’ time, 
he has changed from a pleasant, agreeable, rather 
_ talkative imbecile to one who wanders around 
by himself, rolls his head from side to side, has 
4M anxious, apprehensive expression, talks to 
himself, has had an entire change of’ disposition. 


able to help in the usual routine, requires con- 
stant supervision in order that he may be even 
G lothed. He is very untidy’ in his habits, profane 
and obscene in, his language, queer in his man- 
aerisms about: eating, each spoonful of food that. 
e takes from his plate has' to be passed under 
his knee and into the other hand before being 
but in his mouth. He is now a muttering, sus-_ 
jicious, erratic and depressed individual, with ; 
| deterioration, and was committed April and to 
mental hospital. | 

Perhaps the most extensive clinical Laisis 
tigation of psychosis in the lowest grades of 
mental defect was that by Earl (15) who 
lescribed what he called the “primitive cata- 
nic psychosis of From a study of 
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‘nursing care and attention. Even on the purely | 


“be roughly divided into two groups—the stu- ; 
‘porose or cataleptic, and the excited or hyper-° 


de exhibits errati¢ behavior, and instead of being 
‘to speak of a series, with the completely apa- 
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135 eas idiots he differentiated a group of | 
. 38 cases whom he thought fitted in this cate- | 


are from Earl: 


‘SIGNS OF DETERIORATION 


A general deterioration of tiahbwviioie and of 
is constantly present. Speech fades" 
out, toilet habits are lost, and the patient be- 
comes apathetic, inaccessible, degraded, and de- 
structive. Reliques of former abilities can often 
be demonstrated in grossly deteriorated patients. 
Thus several cases in this series show an under- 
standing of speech quite out of keeping with 
their apparent mental level. Others can dress or 
undress or perform simple tasks: two of the 
cases can play simple ball games well, though _ 
they are quite untrainable and require every | 


neurological level these people often show a de- 
gree of co-ordination and control complexity of. 
movement quite beyond the pure profound idiot. 
Many of the symptoms of deterioration of, 
behaviour can be analysed into catatonic mani- 
festations or signs of emotional dissociation, and’ . 
will be discusséd under these headings. It seems) 
probable, however, that. a certain degree of per-; 
manent loss of potential ability is always present. 


"SIGNS OF CATATONIA 


Catatonia is a marked feature. "The cases may 


kinetic. There is no sharp line of demarcation 
‘between the groups; it would be more accurate 


thetic and the completely excited cases at either — 
end. Twenty cases were mainly cataleptic and 
eighteen mainly excited in type. | 
Catalepsy: That. loss of motor initiative de- 
scribed by De Jong and Baruk in their experi- - 
mental animals is well seen in the cataleptic 
group. These patients stand about in-the typical 
posture of the schizophrenic stupor, with bent 
head and semiflexed knees—hands hanging idly 
by the sides. The. patients take little or no notice 
of threatened danger, but they will move when - 
ordered to do so and, having once started, they 
will continue at-a familiar simple ‘movement. 
Thus they may be herded round a ward, or even’ 
engaged in very tasks as 
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Automatic Echolalia is not uncom- 
‘on but is rarely marked. Occasional echopraxia 
is also seen, and the understanding for words can 
sometimes be demonstrated in a patient who is 


allegedly “apcapable of speech or of understand- | 


ing speech”—for a sharp command, unaccom- 
* panied by gesture of facial expression, may be 


at once obeyed. 


Muscular catatonia. The actual muscular sie 
tonia varies. It could be demonstrated in twenty- 


three patients. It is commonest in the simple. 


catale ptic group. In the hyperkinetics negativism 
is the rule, and muscular ee diffieult to 
demonstrate. 

The irregular type ‘of étretching reactions ais: 
scribed by Claude, Baruk, and Nouel was very 


well demonstrable in many cases. During passive 
» extension of the flexed-arm, the biceps tendon 
ean be felt to resist, to contract, to move easily, 


even. to anticipate movement ; each for a moment. 


in turn and quite irregularly. In'some of the cases 


the anticipation of passive movement was ob- 


- vious and the flexed arm extended itself in ad- 


vance of the movement of the examiner. Lastly, 
in five: cases after passive flexion’ and extension 


of the forearm, rhythmic repetition of-the move- 
ments was set up which lasted for, several min-— 
._.may .occur as the only emotional abnormality 

seen in otherwise fairly “normal” idiots. They 


‘utes. 

The: degree of muscular catatonia present thie 
not correlate exactly with the degree of psycho- 
sis present. This was well seen in one case in 
which the rhythmic repetition was eontinued 
for some minutes during which time it was pos- 
sible to persuade the patient to attend to and 
even to reply to questions. 

Autism is seen in all the cases, and is some- 
times marked. The patients are not interested 
in their surroundings; are often solitary, some- 
times morose, refuse to mix with others and tend 
to conceal themselves under tables or in corners. 
The head is often bowed, or the coat pulled 
_ over the face; or the boy may sit in ent “Intra- 


uterine”. ‘position. 


M utiam. Some degree of mutism is always 
found, It varies from one patient to another and 
simetimes from day to day in the individual pa- 
tient. Some patients will answer questions; somé 
have « few stereotyped words. and phrases; some 
remain quite mute. This mutism seems to be 
largely an autistic or negativistic feature rather 


than a true loss of ability. And here we have 


evidence that, in some cases.at any rate, the 


sindtibens cloaks the degree: of. knowledge of, and 
contact with, reality. Thus one boy of twelve 
years who had’ been grossly psychotic since his 
second year, who had been partially mute for 


years, and who had spoken no word during the | 


three months he had been under observation, 


managed to exasperate an attendant into 
‘ening to smack him; to which he replied with 


cag emphasis “N o! you bloody well won't!” 


SIGN S OF EMOTIONAL DISSOCIATION 


Variability. The emotional abnormality shows 


itself in various forms, some of which have al- 


ready been described under other headings. A 
rather wide variation in the general reaction to 


‘life frequently occurs; a matter of months or 


even years at a time. More obvious is the occur- 
rence of so-called “episodes” or “mental turns” 


lasting for a day or-a week. These episodes may 


take the form of excited periods or states of de- 
pression, weeping or apathy, or vague anxiety. 


One ef the hyperkinetic cases will weep steadily | 


for two days at a stretch; another has days on 
which he is almost somnolent; whilst some of 
the mildest of the cataleptic group -have their 
days of excitement and activity. ©; 


These episodes may be very early ‘signs and 


are possibly analogues of the psychotic episodes 


which occur in some high-grade aments, and 


which, when frequently recurring, sonietimes 


presage the installation of a peyehio- 


sis. 

Sudden outbursts of general 
excitement sometimes occur, lasting a few min- 
utes or more, often accompanied by hyperkinesis 
and occasionally by manifestations of fear, rage 
or pleasure. 

- These outbursts are closely related to the hy- 
perkinesiae, as are also the sudden flashes of im- 
pulsive violence which occur in these patients, 
who will suddenly scratch, bite or strike out at 


a nurse or @ fellow-patient, sometimes in response 


to some trivial annoyance, more often without 
visible cause. Outbursts of excitement occur in 
nearly all the cases, being more dramatically 
striking in the cataleptics: violence is almost 
confined to the hyperkinetic group . 

Mannerisms and attitudes. Thene are found: 


almost only in the hyperkinetic group, just as° 
in the experimental animal they occur in the 
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assume the “intra-uterine” position, and other 


with his neck fully hyperextended;, another. 


ack his head and extends one arm and hand 
in 2 gesture of imperious command. One patient 
insisted on keeping all his fingers rigidly out- 
retched at times, even when concentrating quite 
yell! on a Wallin’s peg board during a mental test. 
Self-injury. Self-injury is frequent, occurring 
in thirteen of the cases. Its usual forms are 
striking the’ head, tearing the skin with the 
ails, or biting the hand. One, boy bit a large 
hole in his lower lip. Self-injury is, of course, not 
incommon in simple profound idiocy, but. there 
it As usually either the result of Jong-continued 
slow movements of autoerotic type or else a 
part of a rage reaction. In the catatonics the 
action is sharp and energetic, is not a response 
0 ) an external stimulus, and is accompanied by 
urying emotional expressions ; sometimes weep- 
ing, occasionally pleasure, and in two cases no 
notion of any kind. . 
' Causeless weeping. A most important sign of 
motional abnormality is the occurrence of weep- 
ing or laughter. without cause. This occurred in 
een cases, and the writer has never seen it 


_ in a case which did not at the time or subse- 


emp develop signs of psychosis. The periods 
‘y in length and frequence, and the causeless 


weeping is sometimes by. self- 
injury . 

Depth. The of the peychosis 1s not éasy 
to estimate; the clinical picture is confused by 
the profound intellectual deficiency. Generally 
speaking, the stuporose cases are. surprisingly 
accessible to external stimuli, and though they 
quickly sink back, one cannot easily distinguish 


between the withdrawal of stupor and the mere. 


apathy of idiocy. The writer has only seen one 
of profound stupor—the case is notgincluded 


-in the present series. The hyperkinetic cases are 


accessible, or respond only by exhibiting 
urther abnormal psychomotor’ phenomena. In 
oth groups, and particularly in the cataleptics, 
re is a definite day-to-day variation which is 


Bay seen in the — reactions ‘of the ‘intel- 
_leetually normal. 


cA variety ‘of clinical types were repre- 
sented i in Eart’s series of cases: 
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¢range postures. Thus one boy will sit for hours — 


es the “crucifixion” attitude; another throws | 


‘phrenic 


able from many “conventional” catectives of the 


“Simple” primary oligophrenia 10 cases 


Acquired organic cerebral lesion 8 cases’ 


Earl points out that because of inadequate 


- ease history data the exact age of onset of 


the psychosis could not reliably be deter- © 


_mined. In the large majority of cases, how- 


ever, the psychosis was already ‘definitely — 
established” before. the age of ten years. It 


-is worthy of note that Earl states that in this 


series “no case of congenital profound, idiocy 


-occurred.” In each of these cases, apparently, 


the original level or potential was above the 


level of idiocy Kar] at the. of his 


study. 

It has been argued by some that ihe’ un- 
disputed fact that psychotic- like, particu- 
larly schizophrenic-like, symptomatology is 


frequently observed in the lower grades of 


mental defect is #0 basis for assuming that 
psychologically we are dealing with the same 
condition as when these symptoms are ob-. 


‘served in the intellectually normal person | 


or even the:high grade type of mental de- 
fect. According to this argument the schizo-, 
symptomatology—particularly | 
some of the bizarre and repetitive motor 


phenomena—is a more or less direct reflec- 


tion of the: organic ‘pathologies which so 
many of these cases have. Although organic 
pathology certainly cannot be considered a 
fortuitous factor, there has been no convinc- 
ing demonstration of the nature of the rela- 
tion between organic pathology and the be- 
havioral symptorns—nor does the organic 


_pathology seem capable of explaining either ~ 


the episodic or the chronic nature of the Le 
motor and- emotional symptomatology.® It ~ 


Dementia infantilis, originally described by 
Heller (25, 29), is a specific example of the prob- 
lem, even though it is traditionally not included 
among the mental deficiencies. These are cases in 
which the child is apparently normal up until three 


_or four years of age at which time a variety of be- 


havioral changes are observed, the child deteriorat- 
ing to a point where he is frequently indistinguish- 
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is our opinion, which we will more fully 
discuss later, that the state of our present 


_ knowledge ‘is such that we cannot rule out 
the possibility that psychologic factors play 


a role in the psychotic-like behavior of many 
severely defective individuals. 
kind of clinical investigation exemplified by 


.. Earl’s work is combined with adequate life- 
history material—the kind of material which 


Earl recognized he did not have in his (in- 
stitutional) cases—the question of the role 


_of psychologic factors in the psychotic-like 


behavior of the severest grades of mental 
| an open one. 


'B. PERFORMANCE AND POTENTIAL 


[In the full report emphasis was placed 
on the importance of observing the non-test 


as well as test behavior of the individual. 
It was our opinion that if we could observe - 
_the individual in other life situations, we 
| would be better able to understand discrep- 


ancies in level of functioning between test 
and non-test situations and, perhaps more 


important, to evaluate more validly the po- 


tentialities of the individual. In those chap- 


_ters,we were primarily concerned with prob- 


lems of the nature and measurem 


subject 


t of 
intellectual processes. We feel that the same 


idiot or imbecile level. Some workers reported that 
they found the pathologic anatomic basis -of this 
condition and therefore excluded them from the 
schizophrenias. Others could not corroborate these 


pathologic findings and considered , jtia variety of © 
es of mental 


schizophrenia. As with the severe 
deficiency, the inaccessibility of these cases makes 
the usual psychologic and psychiatric diagnostic 
modes of study almost impossible. It is our opinion 
that it is unlikely that a specific pathologic brain 
condition will explain the complex behavioral 


changes described in these cases. This is not to 


say that brain pathology may not be an etiologic 
factor but father that it interacts with psychologic 
factors whith also play a determining role in the 
course of the condition. We would agree with 
Earl’s (15): conclusion about the etiology of psy- 
chosis in 7 tc “The etiology of the condition is 

r further study. The present evidence 
would appear to indicate the causal importance of 
physical rather than experiential factors. The final 
decision cannot be reached until much-more is 
known, both of the behaviour patterns of idiocy _ 
of physical correlates.” 


ad 


Until ‘the 
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point of view may be of help here in indi- 


cating some direction in which research on — 


personality organization arid functioning of © 


the mentally defective might take. It is our 
opinion that such research would be of rele- 
vance to the problem of psychosis among the 
mentally defective population.] 

_ The tendency to view the defective indi- 
vidual from the standpoint of a test score 


is probably most true in the case of those 


labelled as idiot or imbecile. With such in- 


dividuals the’ intelligence or developmental 


quotient has not only exempted them as sub- 


also served as an effective barrier against 


jects of psychological: but it has . 


innovations in training and treatment.’ This 


situation is all the more surprising in view 
of the findings of some of the psychological 
research that. has been done. For example, 
in 1931 Aldrich (2) described a study of the 
problem solving behavior of idiots: 


The first problem of this series involved box- — 


stacking as a means of obtaining a lure. The 


child was brought to the room by the experi- 
menter, who ‘then remained outside, observing 
the child’s behavior through a one-way vision 
screen. The lure was suspended from the ceiling, 


at a height proportionate to the number of boxes «. 


to be used and the height of the child. The prob- 


lems increased in difficulty until they were -be- - 
to solve 


yond | the’ range of the child’s ability to 
them. The circumstances which accompanied 


, success or failure were carefully recorded. 


The second group of problems of this series 
involved the use of implements. These prob- 
lems were likewise arranged in order of com- 
plexity. The lure was placed in a pen six feet 
square, made of palings four feet high. The in- 
plements were sticks which could be used either 
singly or combined, according to the problem. 

The solutions of the problems both with boxes 
and sticks depended upon self-initiated activity. 


There were no verbal directions and no adults’ 


or other children to depend upon for cues or en- 
‘couragement. The child was in the room! alone, 


and success in the problem could only be ex- 
_ pected when there was-sufficient incentive value 


in the lure to bring about a. “a response 
in the child’s behavior. This fact led to experi- 


mentation with the lure itself as a means of | 
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dying the effect of incentive on the individual 
performances. 
The first lure was a ball, which in no case 


| failed to attract the child’s attention and. bring 
about. at least a reaching. response, the most 
primitive form of adaptive behavior in such 
situations. Then a ball and a cookie were pre-. 


sented, and finally a banana. 

As judged by the amount of acti ity sadwoeed 
in the subjects and the number of: successful 

ponses, the bail, although an eagerly accepted 
toy, held less: incentive value than the cookie, 
-while the banana surpassed either of _ these. 
Tommy, for example, piled two boxe together 
for the ball cookie, but absolutely. ignored 
the third box. However, when a banana was sub- 
stituted as the lure he immediately stacked three 
boxes together. Such an observation leads to the 
speculation that ability cannot be determined 
until stimulation is maximal. 

Billy was obviously afraid of standing on three 


boxes after he had ‘stacked them together. He, 


attempted it several times when the ball was 
suspended above his head, and each time gave up. 


‘When the banana was used, however, he im- 


mediately stood on the same three-box structure, 


displaying no overt fear reactions. Incentive in 


this observation seemed definitely associated with 
the elimination of an emotional obstacle to suc- 
Many responses in the situations revealed pe per- 


sonality differences of much importance. For ex- 


ample, when the child was taken to the room‘and . 


the door shut between him.and the experimenter, 
there were many kinds of reactions. One child 
cried at being left alone, and he continued _ to 
do so until it was necessary to take him from the 
room. Others whimpered when their attempts 
failed, and still others showed evidence of dis- 


content and anger under such circumstances by — 


stamping or banging on the door with their fists. 


However; the latter displays accompanied failure 
_4nd not mere discontent at being alone. 
'\ The. reactions of the children during the mo- 


mentary presence of the experimenter at the be- 
ginning and end of the trial also suggested per- 
differences. 


For example, Sammy began re solution of 


the problem the minute the door was open for 
him. Carl waited until the door was closed, with . 


the experimenter outside, while Jimmy waited ~ 
until the end of the trial period, when the experi¢, | 


menter had the room, before begin- 


ning any activity toward the ball, and then 
looked constantly for approval and assurance. 
These personality differences displayed secord: 


‘ing to the presence or absence of the observer, _ 


suggest important considerations with respect to 
adult presence and attention in a training pro 


dividually, encouraging those ‘who respond 
to encouragement and isolating those who 
velop best in self-initiated activities. 
Distractibility was sometimes prevalent and 
in some cases associated with failure. George, 
who has very low intelligence and meager adapt- 
ability, was hyperactive upon seeing the ball, 
and reached for it repeatedly. But he did not use 
the boxes at all until the experimenter placed © 
them directly under the ball. George then became 
engrossed in climbing up and down, and com- 


gram. Obviously we must; treat every child in- ; | 


pletely ignored the ball. In this case the solu- . 


tion itself was a distraction in obtaining the end 
It. 
inet mental age within the limits of the grou 


was: not a good measure of a child’s ability to 


solve ‘these problems. The three who failed the 


‘simplest problems were of the lowest mental 
ages. However, the seven subjects who ranged | 


in mental age trom two to three years did not 
seem to be sufficiently differentiated by the tests 


to account for their wer in these situa-" 


tions. 

These and similar. chisevediias of the idiot's 
activity in problem situations at the borderline. 
of | ‘his’ ability suggested incentive, emotional 
ne Paw and individual personality reactions as 


well as mental age as influential factors | in idiot _ 


behavior and trainability. 


Although Aldrich employed a “test” sit 
ation, it obviously differed in important re- 
spects from the formal testing situation; in 


fact, level of perfortnance between the two ~ 
situations was not ,highly correlated. Al- — 


though the follow®g statements are con- 


tained in the above quotation, we think mad 
are deserving of restatement: | | 
Under conditions of strong 
defective individuals are cap- | 
directing and sustaining their atten- 
tion to! the external environment, their level — 


able 


of problem solving in the proce being sur- 
prisingly If we knew new mort 


about the 
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behavior of these individuals, this 
conclusion might take on added significance. 

2. From “Aldrich’s description it would 
. seem that some of these individuals were re- 
sponding in more than a concrete fashion. 
One hesitates to ascribe to these individuals 
the capacity. to reflect and. organize but it 
seems to us difficult to square the descrip- 
tions with the assumption’ that these cases 
could respond only in a concrete, passive, 
unreflective way. 


3. There: are marked_ personality differ- 


ences among severely defective individuals 
—suggesting that the kinds of interpersonal 
relationships which they have experienced 
_ were not identical. Put in another way: the 


factors to. which we ordinarily attribute im-. 


. portance as a source of individual differences 
(may be operative even when dealing with 
severely defective organisms. _ | 
-There-are a number of grounds on which 
one might question these conclusions. One 
might say, especially i in regard to the second 
conclusion, that these cases were not “true” 


idiots but individuals who ‘had in effect re-. 


- gressed, from a higher level of functioning: 


But what are the personality dynamics and 


external conditions associated with such re- 
gression?. If one invokes some organic pa- 
thology, how is one to understand the re- 
sulting individual differences? One need not 
resort to a construct of regression, embedded 
as it isin & theory of personality, and simply 
state that some of these cases weré just not 
given an opportunity. to develop what ca- 
pacities they had; they were given a label 
and then handled in a manner considered 
appropriate to it. This is in effect saying 
: that some of these individuals suffered from 
understimulation, an argument rarely ad- 
vanced with. the severest grades of mental 
deficiency. Firm conclusions from Aldrich’s 
_ study cannot be drawn, although similar 

findings have been reported by Gardner 
(20).° The: point that seems least question- 

*In 1948 McPherson (43) presented a compre- 


hensive review of experimental studies of learning 
in subnormal individuals, several of the studies 


SIGNIFICANCE OF ITARD’S STUDY 
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able is ‘that. even in the severe grades of 
mental deficiency individual differences in 
behavior and personality exist. This is but 


_another way of saying that we are dealing 


with individuals whose behavior is not due 


to static factors but toa dynamic interaction 
| between internal and external forces which 
‘reflect. previous experiences, in short, the ‘se 


dynamic interactions have a history. From 


therefore, that personality changes over 
times should be noted in some of these in:i- 
viduals, even some of the marked and dra- 
matic changes noted previously. The re- 


search problem is not so much what we | 


label some of these changes (e.g., psycho- 
sis) but in understanding their psychological 
basis and ee for training and 


_ treatment. 


It is something, of a commentary on our: 
contemporary knowledge that the best de- 
scription yet made of the behavior of a 
severely defective individual i is that by Itard 
(30) on the Wild Boy of Aveyron. For the 


being with the defective cases. 
It is not surprising that McPherson concluded: 


“The outstanding impression gained from this re- 


view of learning in the subnormal is one of lack 


_of information: The actual experiments have been 


few, the number of subjects small, the tasks to be 
learned heterogeneous within a narrow range, and 


' the; motivational factors inadequately controlled. 


The results of this review serve not so much as 
an aid to the technician in meeting clinical prob- 
lems but as a. reminder to the experimentalist.” 
However, the following conclusions did .seem to 


be supported by findings of more than one in- 


vestigator: (a) changes in incentives or motivation 
resulted in increased learning and (b) there is a 
lack of relationship between learning behavior and 
intelligence test score. 

_ Recent studies in England by Clarke and Her- 
melin (14), Gordon, O’Connor, and Tizard (21, 22), 
Loos and Tizard ( 40), and Tizard and Loos: (55) 
certainly are in line with the conclusions and find- 
ings given above. Clarke and Hermelin concluded: 
“Tt seems that the limits to the trainability of im- 
beciles are very much higher than have been ac- 
cepted traditionally either in theory or in practice.” 


A recent book by O’Connor and Tizard (44) has | 


summarized most of the — studies. 


this viewpoint it should not be surprising, — 


purposes of our present discussion the fol- | 
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lowing should be said of this elawid? 
1, At the time that Itard took Victor, the 
Wild: Boy, under his wing there was no rea- 


son to believe that the boy had ever func- 
tioned at a higher level. Itard was viewed | 


as something of a fool for attempting to 
work with the boy. We make this point: be- 
cause. we think it not unlikely. that were 


someone today to give as much time to an 
_ jdiot or imbecile child as Itard gave to Vic- 


tor, he probably would be viewed not as a 


fool but as someone with a qurious penchant 
for wasting time. 


2. Although Herd was d neeiadid that 


he could not make Victor! into a normal 
youngster, what he did accomiplish with the 
boy can be appropriately labelled ds phe- 
nomenal. Over the long period of training 
‘one could see the development of various, 


ego functions, the capacity to delay respon- 


-siveness—in short, one saw the development 
of a surprisingly complex personality. 


3, Perhaps the most important conclusion 
that could be drawn from Itard’s work is 


that even in severely defective individuals 
the quantity and quality of interpersonal 


relationships is an important variable in de- 
termining the level of, complexity and effi- 
ciency of psychological functioning. Put in 
another way, even in the severely defective 
child the measurement of intellectual per- 


formance and potential cannot be meaning- : 
fully done without consideration of environ-— 


mental opportunity and stimulation. 

SIGNIFICANCE OF RESEARCH WITH THE SEVERELY 
DEFECTIVE INDIVIDUAL 


‘Thus far in our discussion we have con- 
_ eentrated on the severely defective individ- 
uals because, in addition to the research 


implications already noted, there are other 
considerations which make psychologic re- 


| search with these cases’ important. For 


ample, it has been noted by Lemkau (39) 
and others thai the distribution of intelli- 
gence-may not be a normal one because the 


- number of idiots and imbeciles is apparently 


than one would 


normal curve. On the 


basis of our above discussion we think it not. _. 
unlikely that such a conclusion may be a | 
function of the practice of using test scores _ 


which reflect performance rather than poten- es 


tial.7 If in some of these cases we are deal- 
ing with personality regression, in others — 
organic deterioration, while in others inade- 
quate training and stimulation have not al- | 
lowed for full development of potential—if 
these conditions occur among severely, de- . 
fective individuals, statistics about the in-’ 
cidence of idiots and imbeciles ‘(as identified — 
by test scores) cannot be considered as — | 
very meaningful. | 
As soon as one seriously the 
sibility that even in severely defective indi-. 
viduals the quantity and quality of interper- 
sonal relationships are important variables 5 
in development, the role of parent-child re- 
lationships must be evaluated. In recent 
years we have become aware of how the 
severely defective child affects the lives of 
parents and siblings but little or no attention 
has been given to the influence of parent 
upon child. In fact, when one considers the 
psychologic disruption which frequently oc- . 
curs in families with a severely defective 
child, it is difficult to a¥oid the conclusion 
that the child in some Wy is affected by it. 
That this possibility has been little dis- 
cussed, let alone ‘studied, is probably due to 
the implicit assumption held by most pro- | 
fessional workers that the severely defec- 
tive organism has no personality or intellec- 
tual potential to speak of and therefore one 
need not be concerned about psychologic 
consequences. We have no doubt that in 
some cases such an assumption is warranted, '‘. 


but we also have no doubt that in some cases’. 


the assumption is without foundation.. _ 
The following question may have occurred 
to some readers of this report: assuming that 
what has been said so far has some merit, 
*It is interesting to note in this connection that 
Earl (15) concluded that none of his psychotic _ 
cases of the idiot level were “congenitally profound 


idiots” as their behavior at the time . the —T 
might have. suggested. 
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how can one justify the expenditure of time, 
‘money, and personnel for research with in- 


dividuals who will always be in need of the 
closest supervision, even in the institutional 


_ setting? |This question can be answered in 


several | ays. On the most practical level 


one epuld. say that to the extent that such 

research increases our psychologic under- 
- 5 standing of these individuals the problems of 
-e@are and training would be correspondingly 


decreased. If such research would serve to 


\ enable us better:to help parents in the han- 
_ dling of these children; it would represent 


an important social contribution. Again on 


a practical level: although the knowledge 


we may gain from such research may never 


enable us ‘to help the severely defective indi- 


THE. BROBLEM AND NEED OF THEORY _ 


vidual as much as one would like, it may be 
of great value when applied to the less se- 
verely defective individual. If by our in- 
creased understanding of the severely de- 


fective individual’we can learn how to 


modify his behavior and ‘incr e his range 
or adequate responsiveness—h ever small 
such modifications and inereases might be— 


then we would have reason to expect that 
: similar endeavors with the less severely de- 
fective individual would be more productive. 


Perhaps the greatest significance of re- 


is the challenge; it presents to psychologic 


_ theory and practice. How adequate are our 


psychologic theories for understanding the 
problems we have thus far discussed? The 


fact that most psychologic theorists have 
never been concerned: with problems of sub- 


normal functioning is less important than 


the fact that we cannot assume that’ their 
theories would at all be adequate, to cope | 
__ with these problems. By adequate we mean 


that a meaningful research program, derived 
from a systematic theory, could be set up 


_which would show promise of illuminating 


the kinds of problems we have been discuss- 
ing. It should not be overlooked that the 
idiot and imbecile are’ human beings, and 
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' any theory which purports to be a theory of . 
human behavior should be able, if not to 


give satisfactory answers to the problems 
which the behavior of these individuals pre- 
sent, at least to indicate how to go about 


finding the answers. The problem of theory 
is basic because we all operate, implicitly or 


explicitly on the basis of some theory of hu- 
man behavior. It is only through the process 
of scientifically testing our theory that we 
can evaluate its adequacy as a basis for our 


practice. It is because psychologic. practice 


must be based on some theoretic conceptions 


that concern with psychologic “agai cannot . 


be viewed as a luxury. 
To our knowledge there has béen but one 


attempt to view mental deficiency (particu 


larly of the severe grades) from a syste- 


matic, theoretical position. We refer here to 


Clark’s (10-13) attempt to view the prob- 


lem from the standpoint of psychoanalytic — 


theory. There is much one can question ‘and 
disagree with in Clark’s ultraorthodox psy- 
choanalytic. formulations. Aside from the 
fact that he was employing analytic theory 
of the 1925 variety, the major difficulty one 
encounters in reading Clark is his completely 


uncritical acceptance of the validity of the 


theory in all its aspects. The quotation which 


_ follows is less open to these weaknesses, and 
can serve to illustrate some of the points 


- search with the severely defective individual we mare —— to make: (12, p. 36) 


“if we say that mental deficiency consists 
of some failure in the processes of acquiring, ab- 
sorbing, and using knowledge for an adaptive 


mastery of reality, what are the specific defects 
which lie behind this failure? In many ‘instances, - 


brain lesions and organic injuries or defects have 


been indicated as the basis for a mental arrest. ’ 
Other investigators have referred to “a patho- 
logic variation in the germ cell,” which makes 


complete mental growth impossible. Another 


plausible explanation for mental deficiency 1 is ad-_ 


vanced by those who hold that there is a defect: 
or arrest in the development of the neurons. 
Each of these points of view would seem a rea- 
sonable attempt to determine the basic cause of 


mental arrest. Each consists. of a formulation | 
which the observed data frequently appear to - 
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eirrant. Yet we feel that none of these theories 
can indicate just how the fundamental cause 


leads to the difficulties which the ament is seén 
to have. Nor do they~contain possibilities for’ 


understanding the individual in such a way as 
to help him in his problem of getting plone in 


the world. 


Our belief is that even in cases where | a definite 
organic injury is present, there are dynamic. or 
psychologic factors which play a prominent part. 
The ego, as we view it, is not only an organization 
of character patterns and abstract capacities, but 
also is made up of the sum of the physical éle-. 


ments constituting the human body. The total 


“self” would consist of the individual’s body, his 
mental impressions from it, and his co-ordina- 
tion of the somatic, as well as the psychic ele- 
ments referring to it. Any wound to the psychical 


structure must be reflected in the ego’s efficiency — 


and in ‘its sense of power to govern the total 


organism in its approach to reality. Especially 


must a handicap result, if the injury is to that 
portion of the machine which is most sefisitive 
and most needed’ in the process of guiding or 
directing A lesion in the brain, therefore, or 


an injury to the central nervous system would 
greatly impoverish the weapons by means of | 


which the ego carries out its appointed ‘tasks. 
Furthermore, a psysical injury of this nature 
results in a severe psychic wounding of the ego. 
The sense of selfassurance and confidence is 


deeply hurt, for the ego misses some part of 


its feeling of completeness. In @ sense it has 


been castrated, and it automatically seeks some : 
emotional compensation. Case-studies have sug- | 
gested that the ego’s need for love is greatly 


emphasized in such instances; that there is an 
added impounding of libido within the person- 
ality, as a narcissistic agency for psychic healing 
and soothing. An injury coming early in life 
might thus serve to inbind a more solid forma- 
tion of primary narcissism, and the extra narcis- 


sistic need might well inhibit the full ingestion 


and absorption of identifications. In other words, 
a lesion might cripple mental development, not 
directly, but through its burden of handicap 
upon the ego and the libinal processes necessary 
for mental growth and functioning. We must 
grant to organic factors, wherever present, a 
share in the causation of mental enfeeblement ; 
but we hold that it is mainly through its effect 
upon the ego and upon the distribution of avail- 
able energies that a, physical defect exerts its: 
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mental crippling. If we regard the problem in 
this way, it seems to bridge the gap between an 
atypical organic “cause” and a “result” in the 
realm of mental functioning. . : 
We should prefer to summarise these basic 


crippling factors and recognize them simply as 
constituting a fundamental ego-defect. Whether 


this be in the germ cell or in the development 
of of fe neurons, we may at least say that the 

ego is without some degree of its usual 
endowment for meeting reality. In dealing with 
amentia, whatever more remote etiologic data 
may be held responsible for its inception, our 
major concern practically is with the imperfec-. 
tions noted in the ego’s functioning.’ Here we 
must’ leave concrete, physical representations 
and turn towards capacities which have to do 
with definite ‘mental processes. Our point of view 
is that the ego’s defect lies within such capacities 
as perception, memory, ideation; judgment, and 
reasoning. These are specific phases of its endow- _ 
ment, necessary for mental grasp and adaptation 
or mastery of its surroundings. “They may ‘be 
originally handicapped from some physical lack 
in the elements which go to make. up the ego 
(germ plasm, neurons, etc.) ; they may be crip- 
pled at some time as a result of organic injury 
(lesions, etc.) ; or they may be innately defective 
themselves as capacities forming part of the pat- 
terns which the ego inherits. Whatever the ulti- 
mate,; basic cause, the important fact is that 
these capacities are the defective elements most 
typically observed; and these functions are the 


ones which need helpful understanding if de- 


velopment is to be brought up to the highest 


possible level of individual usefulness and hap- 
-piness. 


Our opposition, therefore, is not  aphinal the 
scientific investigators who indicste organic or 
constitutional defects as the basis of mental 
arrest. Rather, we take issue with those who 
infer from these findings that “therefore nothing 
can be done about it.” Our opinion is that a 
recognition of certain unchangeable, irremediable: 
factors. in an individual is absolutely necessary, 
but that within the limits imposed by such phy-— 
sical or deeply ingrained handicaps there is much 
that can be better understood and more con- 
structively dealt with. 

It is for this reason’ that we emphasize the 3 
dynamic élements in the problems of 
They are the moving forces of energy which must}, 
be used in the actual functioning of whatiinie' 
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the ego possess. They are the 
vitalizing powers which are necessary for ad- 
vancing mental development as far as inherently 
possible, and for directing this development into 
the channels of greatest individual efficiency. 
My refer specifically to instinctual energy, for - 
is from the libido and from the destructive 
impulses that the driving force for all contacts 
with reality seems to come. — 
| Thus the main, immediate problem in mental 
‘seems to concern the aspects of ego-de- 
veloiingnt and the uses: to which emotional 
energy is put. If we are to understand and help 
retarded individuals, we need to study the forma- 


tion of primary narcissism and its effects upon 


the capacity for making identifications. It will 
be pertinent to investigate the manner in which 
oral-libido is used with the destructive — 
for an ingestion of knowledge from the o 

world. We must get a clearer insight into de 
development of secondary narcissism, its ‘ad- 
vantages in supplying the urge towards grasping 
_ reality, and its disadvantages i in obstructing the 
» full absorption of what is taken in. Our under- 
standing of the ament will be further advanced 
if’ we can observe the, extent to which he has 
attained objectivity, by rieans of which he can 


Teproject and use his acquirements for adaptive 


purposes. And finally, we may better appreciate 
‘his difficulties in attaining a social adaptability 
and in adheri 
we see more deeply into the ne of the 
super-ego. 
These are the factors we feel are 
in any theory of mental arrest which strives to 
_ deal with backward individuals as living beings. 


They are the elements which seem to influence’ 


the ament’s functioning in everyday life and his 
possibilities for a restricted but at least a further 


The above quotation can serve as an ex- 
ample of how theory can direct our attention 
to problems ordinarily unnoticed. An impor- , 
tant problem in analytic theory concerns the . 
process whereby the dependent infant; 
whose behavior appears almost exclusively 
determined by his experience of pleasure 
and pain, becomes capable of directing at- 
| tention and interest to another person and 
responding i in a way so as to obtain “pleas- 
ure” from that person—the transition from 


| 
; 


consistently to moral codes when « 
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a state of usiasior to secondary narcissism, 


It is assumed that this transition takes place 
by means of a process of identification with 
an external figure and that this process al- 
ready Teflects certain intact ego functions 
 (@.g., perception, memory, increased control 
of motility). When these ego functions are 
defective in the very young child, it becomes 
much more difficult, if not impossible in 


some cases, to make the transition from. a. 


state of primary to secondary narcissism. 
What is important in Clark’s formulation 
is that he raises the possibility that the de- 
fective ego functions may have the effect of 
reinforcing or fixating behavior on the pri- 
mary narcissistic level, and that an unusual 
amount of attentiori and understanding 
would, be necessary if the child were to be- 
. gin to make the transition. From this theo- 
retic formulation, therefore, research in- 
terest becomes focussed on the psycholigic 
development of such children and the ex- 
ternal conditions necessary for facilitating 
-maximal development of potential.® Put in 
another way oné could say that this formu- 
lation suggests that the behavior we observe 
in these cases, éven in the severely defective 
ones, may not be representative of what 


‘Ing | and training. It. is not surprising 
Clark makes special reference to Itard’s 
work and attributes the changes observed 
in Victor to the unusual amount of 


tion, love, ‘and’ stimulation which Itard and ° 


the governess gave to him. It should’ also 
be‘ noted that in the two severely defective 
boys whom Clark described, and with whom 
a therapeutic: approach was attempted, sup- 
port for the above formulation is found. In 
, ese two cases, however, the amoun and 


_ quality of attention given does not begin to. 


acompare with that described by Itard. « 


*Despite his formulations Clark, strangely 
enough, never gives what we would ‘call a case 
history for any of the children he describes. Noth- 
ing is said about the parents or problems and 
methods in rearing the child, nothing about the 


earliest: phases of development are so‘ crucial 


in his theory. 


they could do under other conditions of rear-_ 
that 
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_ There are things which should 


emphasized about Clark’s theoretic formu- 
lations in order to illustrate the fruitfulness 


of viewing specific problems from the view- | 


point of a general, systematic theory. First, 
it directs our attention to the earliest phases 


2 of development, and emphasizes the impor- 


tance of special handling at those times: It 
also makes us: aware of how little interest 
has been shown in describing: and, under- 
standing the ways in which the defective 
infant or very young child is reacted to and 


stimulated by parents.® Second, the theo-— 


retic formulation suggests a course of action. 
The process of testing the theoretic formu- 
lation involves attempts to change the be- 
havior of the patient. In the work of Clark, 
as well-as that of other analytic work (1, 9) 
with defectives, the course of action has 
basically involved the establishment of an 
interpersonal relationship and the subse- 
quent use of this relationship to increase the 


range and adequacy’of the individual’s ex- 


ternally directed behavior. Even with the 


| severely defective individual, as described; 


* This statement may not adequately convey the | 


complexity of the problem. For example, there is 


probably great variation in when the diagnosis of © 


severe mental deficiency is made or communicated 
to parents, so that these children differ in the 
amount of time they were responded to as normal 
children. We do not. think one can assume, without 
further evidence, that to be handled and reacted 
to like a normal child can only be “good” for the 
severely defective child. In addition we do not 
know what changes take place in rearing practices 
after the parents know of the child’s condition. We 
think it would be more than worthwhile if studies 
could be made of (a) the specific advice which 
parents are given in-relation to ways of handling 
the infant or young child, (b) the justification 
which the physician can give for such advice, (c) 


and the adequacy of such advice when viewed in 


light of the every day problems which such children 
present. It is our impression, which one of us (51) 
has elaborated on elsewhere, that the very. nature 
of the diagnosis, the way in which it is frequently 


communicated to parents, and the vague or too * 
: Benoit’s focus on parental handling of the’ 


general advice given to parénts about details of 
rearing the child often produce marked psychologic 
disruption in the parents. It would be doing vio- 
lence to any psychologic theory of child develop- 


ment to er that the. child, even the severely | 


defective, was not in some way affected by such 


earlier i in 


by Clark and Itard, this ‘type of relation- 
ship can frequently be established. 
Following the completion of this section 


an article by Benoit (3) appeared which de- 


serves mention because ‘it is one of those 
rare efforts to discern the practical signifi- 
cances of a systematic theoretical position. 


‘In this instance, it was Hebb’s (27) neuro- 


physiologic theory of brain function whieh 


- was employed. The present writers are not 


competent to evaluate either Hebb’s theory | 


or the manner in which it is employed by 


Benoit. However, there is no doubt in our, 
minds that the problems to which Benoit’s, 


attention has been drawn are important and 
one can only hope that they sive rise to; a 


formal research program. 


1. Hebb’s theory has been! 


(among other things) with the problem of 3 
the adverse-effects of stimulation privation 


in early’ life. | 


It seems sppropriate to inquire into how the | 


theory might illuminate and make possible a. 


more effective control over the learning process 


_in the mentally retarded. For one thing, there 
is a tendency for parental attention to shift to’ . 


some extent from training i in self-help and other 
activities to excessive care when reactions and 
general behavior are seen to. deviate from nor-~ 
maley; and there arises the question as to 


whether this inclination to over-protection might — 


not have a destructive or stunting effect on the 
development of the child, over and above any 


‘neurological impairment that may occur. Fur- 


thermore, because the evidence gathered from 
animal studies seem: to support; the claim that 
stimulation privation in early life produces ad- 


verse effects even in late maturity, one is prone 
to wonder whether a conscious effort to lay more | 
emphasis on training with reference to both 


amount and’ degree of adaptivity might not re- 
sult in raising the achievement level in all the 
major spheres: of. (3, 500) . 


subnormal infant, and the possibility of 
understimulation in these instances, co- 
incides wit the speculations of the writers’ 
section. 
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elimigation of irrelevant stimulation. When 


“The key element in the proc- 
"ess 1s ‘attention. In the Hebbian framework, 
the control of attention is, assumed to be 
~ achieved through the delivery of facilitation 


from ‘one organizational structure to an- . 


other. ‘Accordingly, in order to ensure atten- 
tion, |structure that may logicall be pre- 
sumed to be appropriate antecedents to any 
given, response must be activated; that is, 
a set must be established:” Benoit points out 


in thé defective organism may be made im- 
possible or interfered with because of that 
orgarjism’ s incapacity to handle or organize 
the ages of stimuli which impinge upon 
him. “One may)infer that the successful pro- 
ductifn of new learning may require the 


that the of appropriate sets 


learning is very imperfect a complex situa- 

tion may eli¢it: mass activation, which ob- 

viously results in diffuse thinking. Accord- 

ing a theory suggests that the teaching 
U, 


“ume of stimulation, there is less chance of 


disturbing a given organizational structure 


whilé it is in process of being reinforced 
with‘a repetitional series.” This conclusion 


is very similar to that of Strauss and 
Kephart (54). Both Benoit, as well 


Strauss and Kephart, discuss the problem 
control of irrelevant stimulation. pri-~ 


marily in terms of the older, defective child. 
It would be our suggestion that equally (or 


more) important is the study of this problem . 


in infancy and: very early childhood, not 
only because they are periods of initial 


learning but also because they are the times 


when the parents of the defective child re- 
cpive ‘the least guidance in training proce- 
dures. The significance of these early periods 
‘is central to Hebb’s theory as the following 


statement byBenoit indicates: 


Finally, Hebb strongly urges that active con- 


cern with intellectual training begin early. On the | 
face of it, a new organizational structure can be 


formed at any time in the life of the individual, 


| ‘provided the necessary maturational level has 


s jon be made more effective by sim- 
plifyimg contexts. By diminishing the vol- 


| 


‘is not so simple. As a person ages without op- 


portunity for new experiences, without acquiring 
new knowledge or new organizational structures, 
learning sets weaken or become relatively in- 


effectual, owing to the reversibility of the growth — 


process that gives rise to the structures ‘hat 
mediate learning; in other words, behavior be- 
comes permanently constrained within the limits 
of primitive habits. There is considerable evi- 
dence to the effect that providing the young with 
abundant suitable environmental stimulation 


greatly affects the course of their development . 


right on into adulthood, whereas the same ad- 


vantage later i in life produces much less start ling 


ts our opinion, Benoit’s article not only. 


underlines the importance of theory as a 
guide to problems and practice but also 
emphasizes the need for closer study of the 
experiences and training of the defective 
child in his earliest years. | 


BOURNE’S PROTOPHRENIA 
In 1955 Bourne (6) reported a study of 


severely defective individuals which because | 
of its implications requires special mention. . 


His subjects, all with I.Q.’s below 50, were 
154 young children admitted th 
to an English hospital. | | 


Of the 154 cases, 138 had an evident organic 


éause and 16 had! none. The distinction was 


based on clinical investigation and a medical 
history derived f rom several sources. The. chief 
‘source was standard history forms completed by 
the hospital's social workers in each case, and in 
74 by the outpatient consultant as well. “Also 


‘there were 330. medical reporst—an average of 


2 per patient in the larger group and 3 in the 
smaller—specially. requested from hospitals at- 


tended previously. Many of these were really 


plural reports, concerning more than one ad- 
mission, or coming from independent depart- 


ments, of referring to other members of the 


family too; in 100 of the cases, including 14 of 
the smalled group, the pregnancy and labour 


were described. In 34. cases I interviewed rela-_ 
tives, mostly at their wish, pes in a ” cases | 


to get extra cae 
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; : There were 36 deaths, allein the larger group, 
- $1 coming to necropsy, and in all of these organic 
ise ase was found. : 


At the Fountain Hospital, with 600 beds 
ie mentally defective children, almost all under 


5-years old on admission, the processes causing 


severe mental defect are relatively recent and 
thus unusually accessible. It will be shown that 


clinically, as well as at necropsy, most of the 


severe cases can be explained by. organic brain 
dise::se, and that heredity seems much less sig- 
nificant than is sometimes believed. There re- 


mains a small group of children, lacking any _ 


apparent organic or familial pathology, who ap- 
peared to me to display notably both a curious 
pattern of abnormal behavior and a background 
of appalling misfortune. It was postulated that 


in such cases a faulty upbeingiag might cause 
failure of mental growth. ! 


..The information was gathered from th 
sources mentioned for the medical history, ‘ 


standard forms ensuring certain items uniformly) . 


for all cases, and the. reports from other hos- 
pitals supplying occasional psychiatric accounts 


‘of near relatives; in addition, there were 209 


reports from outside social agencies, | mainly 
local-authority . workers. 

Where occasional discrepancies were met, an 
obviously less reliable report -was discarded, or 
further inquiry was made. My judgement re- 
placed that of others in a single instance: 

All accounts referred to a mother as mentally 


defective because she had been certified as such 
in prison and spent years in a colony. As her _ 
letters were far too fluent for this diagnosis, 
she was interviewed. She proved to be a psycho- 


path, of at least average vocabulary and literacy, 
from a criminal family, and now the pros rous 
young widow of an engineer who had died “sudi 


denly.” If she was defective, it was in morals 


and not intelligence: 
For statistical treatment, the seule histories 


‘compiled in this way were tabulated, the items 


extracted for this falling into some fifty caté- 
gories. The two groups were then compared 
statistically, item for item, mainly by the x’ 


test with Fisher-Yates correction, required. be- 


cause one group was numerically small. 

Because the number of mongols in the are 
ganically ‘affected group was large, it was neces- 
sary to prevent unknown factors that might be 


peculiar to them from influencing the compari- 
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79 
sons, either by swamping real differences or by 
creating misleading ones. As a precaution, every 
calculation had to be repeated with mongols 
treated as an isolated: group. In the event, this 
turned out to have been superfluous, uncovering’ 
nothing otherwise overlooked, and indicating — 
only ‘the differences to be expected between 
apenas and the rest of the organic ; cases. 


“We shall not go into the details of Bourne’s ° 


findings. Suffice it to say- that his data indi- 


cate that the small group with no organic 
pathology came from backgrounds which, | 
both before and after their birth, could be 


described as psychologically unbealthy in 


theextreme.. 


The outlines of the chnditiien isolated. now 
emerge. The young child, though ysically 
healthy, will present severe backwardness evi-— 


‘dent from about the second year, with curious ~ 


behaviour disorder and a history of perverted . 
mothering in infancy. In his first: two years he 
will either have been reared by an extremely 


disordered person, commonly a psychopath, or 


else deprived for long and repeated periods of the’ 
mother or her substitute; usually he will have 
suffered both misfortunes. None here were simply | 
institutional setting: of 3 so reared 
from the age of 18 months or less 2 first’ endured 
terrible neglect by unstable mothers, 1 passing — 
later through five institutions, while‘the 3rd went 
alld to institution to institution. 
Clinically these children’s ‘backwardness is 


‘uneven; despite an I.Q..about 40, their early 


milestones are not much delayed, and they lack 


the clumsiness and impoverished expression of 
other imbeciles—some, indeed, are very grace- 
ful and attractive. At times they appear extra- 
ordinarily remote and even deaf, tending to 
monotonous mannerisms, banging their heads, 
and tearing their hair out; many also have in- 


tolerable propensities r screaming and destruc- 


tiveness. 
_ Of those I have idsebl in hospital for a year 


_or two beyond their fifth birthday, some became 


docile imbeciles, and others burnt out and dilapi- 


dated ones; yét others do not change. 


The auiiditien: described here. must be of 
great social interest since it cannot be rare; it is 
probably ‘preventable, and it may initially Be, 
treatable. 


tion 

op- 

ring 

Tes, 

in- 

of 

use 

On. . 

ere 

ely 
Anic 

was 

ical 

by 
1 im 
> of 

the | 
ally 

ad 
art- 

the 
t of 

our 

ses 


trauma, additionally. Possibly these children are 


j 


. five cages in this series where the child was under 
* one hospital while the mother was under another - 


At the Fountain Hospital laid 10 per cent 


: ‘Of severe aments seem to be in this category. 


Admissions are from a big area*and without any 
special selection, and this figure must be fairly 


Tepresentative of extreme defectives under hos- 


pital care. The condition may therefore be re- 
sponsible for many thousands of people occu- 
_-pying hospital beds in this couhtry. Moreover, 
this is a restricted estimate confined to psycho- 
genic defect in apparently pure: culture. The 
condition may be even commoner for the, fol- 
lowing reasons: (1) Milder emotional un er- 
nourishment or damage, or an equal degree in 

a more resistant victim, may aecount for some 


_ of the less extreme defectives in the — 


and even more of those i in institutions. (2) Som 
mental defectives of organic aetiology may have 
been reduced to the institutional level by such 


legs equipped to overcome indifferent rearing and 
very liable, by virtue % physical deformity, 
to elicit it. 

_ The histories of these: ‘cases monotonously dis- 
close how little realisation still exists among 
social agencies, doctors, and hospitals that a 
small infant is‘a social being who needs more than 
food alone. to grow up. For example, the diges- 


tive difficulties, failure to thrive, and napkin 


rashes common in these infants, and a crying 
illustration of maternal incompetence, led to their 
spending weeks at a time in hospital, always to be 
discharged “rec recovered,” and always to relapse 


with another complaint, but never led to serious . 


_ probing of the mother, Even when backwardness 
was obvious, the exclusion, often recondite, of 
physical disease left inquiry exhausted; in all 


for psychological treatment no communication 


- appears ever to have passed. between the two. 


_,.. It will have become apparent that these 
children may superficially resemble adults with 
chronic schizophrenia. However, similar behav- 
iour does not mean identical psychopathology, 


v and merely to label these defectives as psychotic 


deprives the term of any precise meaning. 


Generally, psychosis designates disorders where 
ego functions.haye no such disorder, and far from 

~presenting ‘disintegration, with two exceptions, 
they achieved integtation at no time atvall, their | 
disruption’ being presumably of primitive infan- | 
tile processes assembling | towards an organized — 


personality. The early distortion of those un- 
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integrated processes that survive may account 
for the curious behaviour which characterises 
these patients. 

_Protophrenia seems to me a suitable name 
for this condition, implying an aborted org:ni- 


zation of the personality as distinct from <lis- 


organization, to which psychosis refers, and from 


undistorted retardation accompanying organic 


cerebral defect, which, by itself, seldom produces 
autistic behaviour disorder, to judge from the - 
material here. 

It is uncertain how sibel is related to 
the syndrome of “early infantile autism.” There 
seem to be differences in that a proportion of 


the cases here are not autistic and in that only °* 


some of Kanner’s cases: were regarded as-men- 
tally defective and none are described as having 
behaviour disturbances apart from lack of 
emotional relationship to people and monotonous 
adherence to some daily routine. The background 
of his cases was different, too, containing an 
excess of socially and 
forebears. 

Protophrenia can be regarded as a I eyeho- 
genic failure of ego formation. -Its study must 
be relevant to that of pathological ago formation, 
generally, where early emotional trauma is at 
all important. This includes the fragility under- 
lying, adult schizophrenia and child psychoses, 
and the maldevelopment of psychopathic adults 
and problem children. The present arrangement 
whereby mental deficiency, child guidance, and 
adult. psychiatry are practised in almost ¢com- 
plete isolation from one another can only im bas 


understanding. of the common processes 


to each- 


As Bourne the of cases . 


is small and the study requires replication . 


by others. In such replications it would be 
recommended that the reliability of clinical 
judgement concerning organic pathology or 


not pathology be determined in order to 


evaluate unwitting bias due to knowledge 
of case history data. In. his study Bourne 
did both the clinical examinations and 
analysis of background data. Bourne was 
aware of this source of contamination of 
reeeine and seemed studiously to try to 


void its effects. But the methodologic prob- _ 
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tem remains add should be met in 
future studies. We would agree with Bourne 
that ‘his findings are potentially of great 
significance. and demand further study. 
An important question raised by this 
study may be put as follows: why is-it that 
some children who have been subjected to 
the kinds of experiences and relationships 
which Bourne describes do not develop the 
picture of severe subnormality he calls pro-. 
tophrenia? It probably would not be diffieult 
to.find children who have been subjected 
to even worse experiences and relationships 
but who do not manifest such an extreme 


“picture. We are here raising the possibility © 
that there is a predisposing factor which 
selectively determines the degree to which a 


child will be affected by certain untoward 
experiences or relationships. We shall return 
to a consideration of this problem following 
a discussion of the idiot savant-and infantile 
autism. At this point we wish merely to state 
that while it has been obvious that there are 


- temperamental and behavioral differences 


among children from the earliest days of life, 
and it has been assumed that such varia- 
tions are important in some way in atypical 
development, the problem has been, little 


studied. As we hope to indicate later, how- - 
ever, certain clinical observations reported 
' in the past decade or so allow one to think 


more specifically about the nature and va- 


THE IDIOT SAVANT AND INFAN TILE AvTIsM 


Although the idiot savant has been de- 
scribed and discussed many times over the 
years, it was’ not until 1945 that a really 


penetrating and comprehensive review and 


discussion of the problem appeared. In that: 
year Scheerer, Rothmann, and Goldstein 
(52) published their monograph, a work 


which has not received the attention it. 


merits. The reader is urged to read this 
monograph from which we give below the 
authors’ summary statement: 


an 11-year-old: boy, with behavioral pecu- 
| larities, has been studied over a — of five 
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years and a reliable record of his previous de- 
velopment obtained. L. showed distinct musical _ 
aptitude—he played melodits on the piano by 
ear—and was remarkable in verbal retentive- 
ness. His skill in rapidly manipulating simple 
numbers was also unusual, and he performed so- 
called calendar calculations amazingly well. Num- 
bers he remembered with the ‘same ease as oc- 
‘currences which to his mind had once become ~ 
connected with them; so.that he volunteered 
dates, names, places and times of events at the 
slightest provocation. 

In spite of all this, L.’s general information 
was surprisingly subnormal, and, with the ex- 
ception of the just mentioned aspects of. his 
surrounding, nothing aroused his interest. He 
never absorbed or learned in a normal fashion, 
nor could he attend a regular school. He was 
retarded in the mastery of many skills, com- 
mensurate to his age, and he was lacking in 


social awareness with a limited repertoire of 


social responses. L. had an I1.Q. of 50 which ~ 
classifies him technically an “idiot-savant.” fa 
An investigation of L.’s personality struc- 
ture was carried out with specially devised ex- 
periments, with standard tests and with care- 
ful exptorstion of his spontaneous behavior in 
every day life. An analysis of all data and of 
the findings in multiform performance fields 
failed to disclose an individual segmental defect ~ 
or several specific defects. Instead, his ‘various 
deficiency symptoms ‘pointed to a functionally 
common disturbance, a general impairment of 
abstract capacity (e.g., in the semantic use and 


“ideational understanding of language, of social 
. contents and relations; in reasoning, in the grasp 


of causation, of logical meaning, of symbols, of 
conceptual number relations; in the cognitive © 

structuring of visual performances: and visuo- 
motor tasks). This picture of! general abstract 
impairment was corroborated by the experi- 
mental evidence that L. succeeded in his own 
performance-specialties without having a genu- 
ine understanding. of their meaning as to content | 
and implication. Further exploration of his think- - 
ing, learning and social behavior revealed an ab- 


«normal concretization. He could only grasp and 
learn what made situational or tangibly pat- 
_terned sense to him. Otherwise, if he retained 


habituation. 


at all, it was in an ei associative manner 


A ‘evalua ion of ‘successful per- 
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formances, abilities .and skills was attempted. 
After having experimentally ruled out other 


alternatives, it was found that L. possesses, an 
initial endowment in the acoustic and audio- 
motor sphere, probably supported by kindred 
imagery. This endowment expressed itself par- 
ticularly in his sensory motor receptiveness for 
meloches; i.e., for acoustic “Gestalten” and for 


verbal patterns. On this basis his musical per- 


formances, his verbal tonal memory (abso- 
lute ,piteh), and his aptitude for serial grouping 
became explicable (e.g., his -rapid oral counting 
and spelling, forward and backward, his large 
diget span and his calendar performance). _ 

Further analysis of his procedure in the uti- 
lization of this endowment revealed, however, 


that it did not-operate in a-normal manner. It. 


was bound to an abnormally rigid concreteness 
and functioned in.a sterile, bizarre and undis- 
cerning form. \Symptomatically, in music he 


“could not develop his talent through study or 
. practice. His performances were desultory, de- 


pending on specific circumstances and his interest 
ranged from obsession with a special phonograph 
record to appreciative enjoyment of opera arias 
or Handel’s “Largo” on records and indifference 
to any radio music. Correspondingly anomalous 


function of his talent was manifest in his ex-. 


cessive tendency to count indiscriminately, and 
to resort to enumerative verbalization and inane 
speech cliches whenever he was ‘confronted: with 
a task that overtaxed his power: _ 


We find then that an individual who i is bl: S 


. capped in abstraction and endowed in a particu- 


these are t 


lar feld or performance shows a subnormal in- 


_ telligence and an abnormal canalization of his 


endowment. In interpreting this personality pic- 


_ ture we concluded that owing to his impaired 


abstract attitude, L. cannot realize his remain- 
ing. potentialities i ina normally integrated man- 


ner. He is therefore driven in an abnormal de- - 


gree and direction to exercise those functions 
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which ny permits him to develop, because ; 


e only performances through which 
he can actualize himself and come to terms with 
his surroundings. The least impaired function 
thus becomes a coping mechanism of adjustment, 
but, since it can only operate on the level of 
concrete reactions, it becomes canalized into 


atypical forms of expression, This result seems to , 
point to an organizational interdependence of — 


normal functioning and development of an 


basic psychologic functions. Certain pertinent’ 
implications with regard to normal personality, 


structure and ‘with regard to the problem of} 


idiot savant are discussed and the following 
generalizations considered: 

1. How an endowment operates and develwps, 
depends upon the organization of the person be : 


‘a-whole. 


2. There exists a. functional interrelation a 


tween abstract capacity, intelligence and sl lal. 


endowment. 
a. The abstract capacity is essential for ' te 


normal functioning of. intelligence. The bearing 
of this on the association theory of intelligence 
is followed up. 


b. The abstract capacity is conditional for the 


dowment, although the latter may be anchored 
in concrete processes, e.g., of Gestalt type. 
3. The term idiot savant is a misnomer. Idiot | 


savants are talented aments who Possess an 


amented talent. 

In order to test- these: conclusions a cle 
tive study of other reported cases of idiot savant 
was undertaken and various explanatory hy - 
potheses of other authors were critically exam- 
ined. The evaluation of this casé material seems 3 
to confirm our interpretation, since no cases were. 


found in which a talent functioned normally 


in an individual with abstract impairment. These? 
led to the establishment of certain criteria for 
the psychologic identification of a talented ament. 
In studying the reported superior abilities 
in aments two phenomena invited particular at- 


tention because they posed an intriguing psycho-: - 


logical problem. These were (1) the relative fre-_ 


quency of number manipulation and retehtion, | 


and (2) unusual features of memory. 

1. The analysis of the psychologic processes 
involved in these number performances laid bare 
their origin in concrete perceptual counting pro- 
cedures with specific limitations. A comparison 
between this stage of primitive, concrete group- 


ing and the initial procedures in. arithmetical — 


prodigies showed basically common character- 
istics. It became clear, however, that the arith- 
metical prodigy who developed further towards 


a cognitive understanding of mathematics out- | 


grew this original stage of concrete dependency 
is his number operations, because he could in- 
creasingly adopt an abstract approach. In con-, 
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trast the abstract impairment the 


talented ament from passing beyond ‘the initial 
‘stage of concrete grouping procedures. 
(2) The striking retention. of numbers or of 


~ outlandish and irrelevant data, as, e.g., railroad 


tables.or an entire newspaper column, is all 
the more surprising as in most every instance 
the retained material is not understood by the 
ament in a normal way. A psychologic: appraisal 
of the changes in figure-ground organization as 
experienced during pathological concreteness led 
us to set’ forth a new explanation of these peculiar 
memory processes. The observations on 

studied indicate that a defective organism will 
cling tenaciously to those aspects of a situation 
and those features; of material which makes con- 
erete palpable sense to him, i.e., with which he 
ean deal successfully. These amide are thrust 
into the foreground of the phenometial organi- 
zation as the “figure.” Such a difference in per- 
ceptive centering in the abnosmal’s coming to 
terms with the world of the “rgormal” leads to a 
different centering of performance. Therefore, 


these aments retain easily what may appear 


senseless or peripheral or irrelevant to the nor- 
om observer. To the aments in question, how- 
ever, this is the only “sense” possible and pivotal 
in the experienced contents. This explanatory 


attempt is tested on diversified case material. | 


Finally, comparing abnormal concreteness in 
aments with stages of concrete reaction in nor- 
mal children the following question is raised: 

Does the atypical memory organization in a ‘sub- 
normal child represent a lawful modification. of 
a normal eavenrneat phase which has become 
pathologically “ eccentric” and conditioned as a 


coping mechanism ? 


4 


chology and psychiatry when clinical prob- 


lems which have been considered rather dif- 
ferent are brought in relation to each other. 
For this reason we give the following from 


Scheerer, Rothmann, and Goldstein (52, p. 


. Recently Kanner has discussed 11 cases of 
_ Personality deviation in: children in terms of 
“autistic disturbances of affective contact” which 
he considers a special syndrome. Pointing to. the 


‘misplaced eagerness of Fests to — pre- 


in their he states: “Their 


excellent rote memory, coupled — with the ina- 


. bility to use langu&ige in any other way, often 


led the parents to stuff them with more and more 
verses, zoologic and botanic names, titles and 


composers. of Victrola record pieces, and the like. 
‘Thus, Ciith the start, language, which the chil- 


dren did not uae toe the purpose of communi- 
cation—was deflected in a considerable measure 


to a self-sufficient, semantically and conver-— 


sationally valueless or grossly distorted memory 
exercise. To a child 2 or 3 years old, all these 


words, numbers, and poems (questions and 


answers of. ‘the Presbyterian Catechism; Men- 
delssohn’s violin ‘concerto; the twenty-third 
Psalm; a French lullaby; and encyclopedia index 
page) could hardly have more meaning than 
sets ‘of nonsense syllables to adults. It ig diffieult 
to know for certain whether the stuffing as such 
has contributed essentially to the course of the 
psychopathologic condition. But it is also difficult 
to imagine that it did not cut. deeply into the 
development of language as a tool for receiving 
and imparting meaningful messages.” 

Kanner’s_ behavioral observations. ‘in these 
children represent new valuable material for 


mental pathology. Since his case histories show 


many parallels to those here presented it may be 
in order’to make some comparisons between his 
interpretation and our hypothesis on the role 
of concreteness in defective children and their — 
retentivity. 

Accarding to Kanner “the outstanding, path- © 
ognomic,” fundamental disorder is the children’s 


inability to relate themselves in the ordinary 
‘way to people and situations from the beginning © 


of life” (p: 242). He explains all behavioral 


: abnormalities found in these children from their 
It has indeed been a rare event in psy- : 


affective disturbance; from their “desire for 
aloneness and sameness.” To Kanner the in- 
consistent picture of intellectual ability, the ob- 
sessive repetitiqusness, the shock reactions to 
loud noises and moving objects, and the “truly 
phenomenal memory” in these children is ac- 


counted for. by their emotional resistance against. 


change in the outer situation—the insistence: 


upon “identical spatial or chronological order.” 


In following Kanner’s impressive observations in 
support of his view, it appears nevertheless as 

if Kanner has neglected the qualitative nature of - 
the intellectual abnormalities in this picture. The 
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case histories with instances of 
pulsive conereteness in thought and action. In 
our opinion this is only explicable on the basis 
of an impairment of abstract attitude which is 
intimately bound up with the affective dis- 
turbance. To mention only a few problems, it 
is hard to see how an affective disturbance alone 
can account for what Kanner calls the “literal- 
~ ness” symbol of affirmation, detached from the 


. specific situation in which it had been acquired ; 
| their inability to understand prepositions in. 


the abstract sense. (Asked to put. something 
_ down, the child puts it on the floor—under- 
standing: the word only in the originally ac- 
quired ‘situational sense.) It is hard to follow 
Kanner when he makes the affect-anomaly re- 
sponsible for: “the absence’ of spontaneous 

sentence formation and the echolalia type of 
reproduction; which in everyone of the eight 
speaking children has given rise to a peculiar 
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es discussing their peculiar memory Kanner 
speaks of parrot-like repetitions of heard word 
combinations, of “delayed echolalia.” 

As in the case of L., “the children had ibid | 
at an early age to ‘repeat an inordinate number 
of nursery rhymes, prayers, Y8ts of animals, 
the roster of. presidents, the alphabet forward 
and backward, foreign (French) language iul- 
labies ... even long and unusual words w ere 
retained with remarkable facility. ” Yet in con- 
trast- to these recitals, spontaneous. i an- 
guage-development and erstanding was re- © 
tarded. In Kanner’s: concepts it is the need for 
“sameness and autistic aloneness” : that suffi- 
ciently accounts for both, this semantic retar- 
dation and for the abnormal retention of verbal 
material, which latter he characterizes as com- 
pletely senseless for the children. This makes: 
it quite difficult to understand why they so 
eagerly and readily absdrbed and reproduced | 


. grammatic phenomenon. Personal pronouns are — such material, and even liked to spell out words, 


repeated just as heard. The child once told by 


his mother “now I will give you your milk” 


expresses the desire for milk in exactly the same 


words. Consequently he comes to speak of him- 
self always as you and of the person addressed 
as I.” We have encountered this reversal of 


pronouns in three cases here presented all of | 


which showed pronounced impairment - of ab- 


 gtraction. 


This peculiar “grammatic” phenomenon ap- 
pears to be more than a mere graimmatic one or 


| : a purely mechanical echolalia. The child hears 


himself addressed as “you” and the other person 
_ speaking of himself as “I.” Only on a concrete 

level of thinking i is the literal application of the 
word “you” to the child himself and “I” to the 


other person explicable, because the child cannot | 


_ detach the words from their experienced “belong- 


ingniess’ ’ in the actual situation and reverse this © 


belonging in terms of a relational. symbol. (The 


corresponding phenomenon in normal children | 


is their frequent use of their first. name or the 
third person in referring to themselves.) 

Is the child’s inability to shift the wat “vou” 
from himself to the other person,.and the word 


“I” from the other pone to himself; is\this. 


inability to grasp the relational meaning of 


“you and “I” in the abstract, merely the result. 


of the affective disturbance or not a symptom 


' of impaired abstraction | and limitation to the 


concrete as well? 


Is perhaps the fact that the children did ‘not 
grasp the meaning of language in the normal 
way, the motive for their heightened respon- 
siveness to and their tenaciously obsessive re- 
production of phonetic sound patterns? In the 
light of our own case-material it seems highly 
probable that these children excelled precociously 
in verbal ‘memory for the same reasons as we 
outlined: in our hypothesis. And the question 
may arise, whether the disturbance in affective 
human contact they suffered) is not secondary 
to the defect in abstraction or parallel to it 
Perhaps this hindered a normal grasp of the 
semantic aspect of language and impelled these 


children to cling to that aspect of speech which 


was concretely sensible and apprehensible for . 
them in terms of auditory motor a (52, 


ig 57). 


child and the idiot savant are indeed strik- 
ing. We feel, however, that there are several 
questions which seem to pose difficulties for | 
an explanation based primarily, if not ex- - 
clusively, on an impairment of abstraction. 


“=, How is such an explanation to explain © 


‘for to be integrated with) the impression, 
reported by Tredgold (56) and supported 
by our own review of the literature, that 
the large majority of idiot, savants are 
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males? There also seems to be a prepon-. 


derance of males among the reported cases 
of infantile autism. 

__ There appears to be no grounds for doubt- 
ing that there is an impairment of ab- 
straction in both the idiot savant and the 
‘autistic child. When Scheerer, Rothmann 
and Goldstein cautiously suggest that in 
these cases we may be dealing with a law- 
ful modification of a normal deyglopment 
phase which has become pathologically 
“eccentric and: conditioned as a coping 


mechanism,” at least two questions arise. 
Is the coping mechanism always a response 
to the impairment of abstraction—that is, 


the impairment of abstraction is always 
the etiologic factor “forcing” the child to 
develop atypically? Is development normal 
up until that phase when the organism 


should be able to respond abstractly? To 
answer either question in the positive would 


certainly conflict with the experience of 
those clinicians who report having discerned 
the‘characteristics of autism well before the 
period when abstraction as an intellectual 


characteristic normally becomes manifest 


(41, 50). In other words, factors other than 
intellectual seem, in some cases at least, to 
be primary. \ 

To explain the idiot seient arid the au- 
tistic. child primarily in terms of an im- 
pairment in abstraction would be more 
plausible if these were ‘cases with demon- 
sirable central nervous system pathology. 
{In the published literature many, if not 


‘the large majority, of these cases have no 
such discernible pathology. Because these 


conditions can and do appear in the presence 
_of positive neurological evidence of brain 


injury does not allow one to 48 ume that 


where such evidence is lacking it is because 
‘of the crudity of neurologic procedures. This 
may be the case but the burden of proof 
would. seem to be on those who make the 
assumption. Because schizophrenia can fol- 
low alterations in the central nervous sys- 


tem does not mean that. all schizophrenia’ 


can be explained in this way. 
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- Perhaps our most serious reservation to 
Scheerer, Rothmann, and Goldstein’s dis- 
cussion of the idiot savant and the autistic 


child concerns their failure to consider the __ 
possible ; ways in which ‘familial personali- 


ties and organization either interact with or. 
cause or exacerbate the impairment of ab- 
straction. For example, Kanner, who has 
reported the largest series of cases of infan- 
tile autism, comes to the conclusion that 
the personality of the parents and their 
techniques of child rearing are not irrele-. 
vant factors in attempting to understand | 


the autistic child. It may be that Kanner’s 


sample is in some ways a biased one but. 


until this is demonstrated one cannot dis- 


miss the possibility that factors external 'to 
the autistic child are important in the de- 
velopment of the condition. In this con- 
nection it might be pointed out that in the 
case of the idiot savant which Scheerer, 


-Rothmann, and Goldstein describe there is 


practically no discussion of the possible 
role of parental personality on~the child. ° 


We point this out because of our impression 


that what little is contained in the mono- 
graph on parental personality and behavior 
suggests similarities to Kanner’s descrip- 
tions of the parents of his cases. Unfortu- 


nately (but not unexpectedly) im the entire 


literature of the idiot savant there is not 
a single acceptable personality description 


of the parents. We are here not contending 
that parental personality and.behavior is 


the etiologic factor; for reasons to be dis- 
cussed later we feel sucha statement to be 
unjustified on theoretic grounds. However, 
for similar reasons, we are contending that | 
any explanation of behavior which is based 
exclusively on factors “inside” the indi- 
vidual is likely to be a an incomplete 
one.?® . 


In their diel of very young autistic chil- _ 


‘dren, Ritvo and Provence (50) state: “We do not 4 


in our thinking neglect the part the mother’s at- 
titude plays in this condition. We believe that the 
child’s disturbance sets in motion a circular proc+ 
ess with ‘child affecting mother and mother in 
turn affecting child. We would like to conelude 
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If one were ve assume that the kinda: of 


cases we have been discussing were in some 


way primarily a function of non-environ- 


mental factors (e.g.; brain-injury, genetic, 


constitutional, etc.) then one would expect 


that they would occur in any culture, e.9., 


the so-called primitive ones. There is no 


evidence that this is the case. However, since » 


anthropologists have not been interested in 
these types,of problems, and are not trained 
to pick them out, the absence of evidence in 


‘this instance means little or nothing. ‘We 


would suggest that cross-cultural studies of 
infantile autism and idiot savants might be 


‘fruitful regardless of the direction of the evi- 


dence which would emerge. 


In summary, Scheerer, Rothmann, and. 


* Goldstein have made an important contri- 


bution in pointing out and: discussing the 


similarities between the autistic child and 


the idiot savant. There is little doubt that 
in both these conditions there is an impair- 
ment of abstraction. In raising questions 


about the adequacy of such an impairment 
_ for explaining these conditions, we have — 
' tried to suggest that such an explanation’ 


does not seem to cover what apparently are 


certain’ facts, particularly the sex differ- 


enées i the incidence of the two conditions. 
In| addition,’ we expressed the opinion that — 
discovery of those factors which antedate 


- and are related to the impairment of ab- 
_ straction may be of vast importance of our 
understanding of the early development of 


intéliectual functions—their nature, course, 
and relation to the external environment. 
The importance of these cases to the devel- 
opment of a science of psychology would 
seem to be vastly beyond what their rela- 
tively rare occurrence in the general popu- 
lation would suggest. 

We hope it is clear from the previous dis- 
cussion that we are dealing with conditions 


the etiology of which is very ambiguous. 


These cases are certainly not homogeneous 


with a remark made by the mother of one of 


these children when told of her child’s need for 


continued stimulation from her: ‘Why should I 
pick him up when he doesn’t even smile at me?’” 
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in ieets of | presence and degree of orga 


pathology. It is also impossible to do other 


than grossly speculate about the possible © 


role of environmental factors. It seems air 
to say, then, that neither in the case of in- 
fantile autism ner in the idiot savant can one 
justifiably ascribe the condition to either en- 
vironmental or organic pathological factors. 
It would indeed be surprising if the ultimate 
explanation required knowledge of but one 
of these factors—the conditions seem far too 
‘complex to hold out hope for such simple ex- 


Planations. | 


There is one variable, bievee which 
seems not to have been: given the attention 
in theory and research. which it 
deserve. We might begin our discussio 
this variable by posing a question he rai : 
earlier in relation to Bourne’s “proto- 
phrenia” (see page 88): Why is it that 


‘some children who have been subjected to | 


the kinds of experiences and relationships 
which Bourne describes do not develop the 
picture of severe subnormality he ealls pro- 
‘tophrenia? It probably would not be difficult 
to find children who have been subjected to 
even worse experiences and relationships but 


who do not manifest such an extreme picture. 


Assuming that there is a relationship in 


-Bourne’s cases between certain environmen- 


tal factors and extreme deficiency, we are 
unable to explain why more children do not 
develop this condition. We are faced with 
the same question of selectivity of occur- 
rence with the idiot savant and infantile 


autism, regardless of whether one assigns — 


primary importance to organic or environ- 
mental factors. 

While we would agree that the organic nd 
environmental factors have to be viewed in 


relation to each other, the variable we have 


in mind is perhaps independent of. both, at 
least in the earliest months of life. We are 
here referring to something akin to what 
Bergman and Escalona (5) have called “un- 
usual sensitivities in very young children 


It was several years ago that the authors were 
first struck by the observations to be reported 
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here. Some sale young children ieinaied un- 

usual sensitivities manifesting themselves in sev- 
eral, if not in all, sensory modalities (visual, 
auditory, tactile, etc.).. Colors, bright lights, 
noises, unusual sounds, qualities of "material, ex- 


__periences of equilibrium, of taste, of smell, of 


temperature, seemed to have an extraordinarily 
intensive impact upon these children at a very 


_early.age. They were “sensitive” in both meanings 


of the word: easily hurt, and easily stimulated to 


* enjoyment. Variations in sensory impression that 


made no. difference to the average child made a, 
great deak of difference to these children. They 
were also characterized by a certain precocity, 
though this was very unevenly distributed among 
the diverse functions of their personality. The 


first empression which some of their reactions 


and abilities gave was that of unusual giftedness 
such as might be observed in the budding of-a 
genius. Further observation, however, suggested 
comparison with individuals stffering from a 
traumatic ‘neurosis, or a psychosis, and even with 


feebleminded children. Closer study and follow- — 


up then made it, appear that childhood psychosis 
was the fate of these children, though we are not. 
sure yet that. all..children of the type to be de- 
scribed: ‘develop a clear psychotic pic- 
ture . 

If We examine more closely those facts that 
impresséd us as bespeaking unusual sensitivity 
in the described children, we become aware that 


they differ from each other in several respects 
and can be grouped accordingly. We find that 


we have observed facts pertaining to many parts 
of the sensorium, i.e., to visual, to auditive; to. 
tactile, to olfactory, to gustatory, to equilibrium, 
and to temperature experiences. Some of the 
children reported on reacted very sensitively to 

light or colors, to noises and music, to materials 
that came in contact with their skin, to smells and - 


perfumes, to foods, to rocking and swinging, to 
to cold air or cool objects. Thus, one obvious. 


principle of grouping our observations is fur- 
nished by the sensory modality. 
Then we find that what impressed us in some 


‘observations was the reaction to the intensity or 


quantity of stimulation, while in other cases the 
observation is more easily understood as a re- 
action to quality. Thus if any kind of slight sound 
seems to awaken a sleeping infant, or arouses a 
reaction from the waking one, we will consider 
that he reacts to the aay of the stimulation, 


in fact here to a very low intensity. But if cer- 
tain sounds or combinations of sounds attract a 
child, while other sounds or combinations of 


sounds of equal loudness repel him, it seems plau- 


sible to consider this a reaction to quality. Other 
reactions to quantity that we find in our material, 
are, é.g., reactions to light of a certain brightness, . 
reactions to normally imperceptible: (or at least 


not usually reacted to) amount of odor, reactions - 
slight disturbances of the to slight 


‘impressions on the feeling of temperature. On the 
other hand, observations pertaining to certain 
‘colors, certain materials, specific odors, foods, we 
ean group with reactions to quality. Whether a 
special fondness of, rocking should be grouped 
with reactions to quality or to quantity may be 
debatable. With some sensory modalities this dis- 
tinction does not seem to make much sense. We 
would not be able to say, e.g., what a reaction to 
quality would be like in the modality of the sense | 
of temperature. | 


’ Bergman and Escalona go on to. point out 
that unusual sensitivities in young children 
may result in premature defensive reactions 


which are inadequate in the face of later ° 


trauma. “The hypothesis will be offered that _ 
the.infant who is not sufficiently. protected. 
from stimuli either because of a ‘thin pro-. 
tective barrier’, or because of the failure of ~ 
maternal protection, may have to resort for 
such protection to premature formation of an " 
ego. When this premature ego breaks down, 
possibly as a consequence of a trauma, the 
psychotic manifestatiéms are thought to set 
in. 

Bergman and Deendeia’ s clinical obser- 


vations and conclusions allow one to raise 
several questions: 


(a) To what extent do 
autistic children have a history of unusual 
sensitivities?—a question which Bergman. 
and Escalona raise but. which existing 


> studies cannot answer. (b) To what extent 


would the histories of idiot savants indicate 
unusual sensitivities preceding the appear- 
ance of unusual intellectual behavior? (c)- 
To what extent do the children described by 
Bourne have unusual sensitivities? Perhaps 
of more significance than these questions is 


the assumption that the crucial factor in 
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these development is the 
interaction between unusual sensitivities, on 
the one hand, and environmental factors, on 


__ the other hand. Whether the infant with un-— 
7 ugu al sensitivities develops atypically may 


a function either of parental handling of 
these sensitivities or fortuitous organic con- 
ditions or some combination of both. In 
other words, not all children with unusual 


sensitivities would be expected to develop 


atypically. Similarly, objectively similar en- 
vironments or organic pathologies would 
have differing effects on individuals who 
differed in terms of the unusual sti 
described by Bergman and Escalona. For ex- 
ample, the “protophrenics” described by 


Bourne may be those who had unusual sen-— 


sitivities, ‘while other nt with similar 


or, worse experiences and relationships but 


who did not show such extreme subnormality 


- may not have had such sensitivities. 


It ig reasonable to assume that sensory 
hyperreactivity is but one of several ways 
in “whieh the young child may be unusual. 


‘Put in another way: the very young child 


can be viewed in terms of various behavioral 


- continua, and extreme placement on any of 


these continua, as in the case of unusual sen- 
sitivities, may be the predisposing factor 
which when interacting with environmental 


_ or organic factors has untoward effects. The 


work of Fries (17-19, 42) on “congenital ac- 
tivity, types” supports the contention that 


“The occurrence in: the same child ‘of an un- 


usual ‘sensitivity and an organic pathology does 
not, of. ‘course, mean that the two are causally 
this may be the case in certain . - 


related, althou 
instances. The ‘presence of an unrelated organic 
pathology may make it more difficult for the child 
(and parent) to cope with the sensitivity. For 
example, Frankl (16) described a case of severe 
autism in a child with tuberous sclerosis. Although 


most cases of tuberous sclerosis are severely de- 
fective, there are some whose intellectual func- | 


tioning is less, or not at all, affected by the con- 


dition (57, p. 278). In any event, extreme autism 


is not a marked behavioral characteristic of these 
cases. The extreme picture of autism which Frankl 
describes need.not be related, in its initial phases 
at least, to. the central nervous system pathology. 
It is conceivable that their origins are independent 
but that the central nervous system pateroey 
exacerbates the autistic tendencies. 
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the study of variations in 


the very young child may provide at the 


least a partial answer to the question why : 


different children are differentially affected 


-by similar external events or similar organic 
‘conditions. This is clearly not a problem of. 


peculiar significance to the area of atypical 
development but one which is truly basic to 
our understanding of normal development, 
the nature and range of the earliest indi- 
vidual differences in relation to rearing and 
educational techniques. 


LIGHTNER WITMER 


If only for historical reasons we feel com- 
pelled to say something of Witmer’s work, 


Psychologists, psychiatrists, and educators © 


of today may know of Witmer’s name in 
connection with the fact that he organized 
the first psychological clinic in this country 
in 1896 at the; University of Pennsylvania. 


What has been forgotten, unfortunately, is | 
that in the early years of this century he was. 
concerned with and wrote most illuminat- 
‘ingly about the differential diagnosis be- 


tween mental deficiency and childhood psy- 
chosis. Years before the autistic and 
schizophrenic young child was described and 
recognized by American psychiatrists, Wit- 


mer published his “orthogenic” case reports 
‘in which the major characteristics of. this 


type of child were delineated. To. be sure, 
Witmer’s descriptions are not as sophisti- 


cated or complete as those of today, but the 
serious reader who studies Witmer’s writing 
will probably agree that he must be con- 


sidered one of the real pooner of American 
child psychiatry. ” | 

Aside from his awareness of the impor- 
tance of differentiating between mental de- 


fect. and childhood psychosis, . the signifi- 


Tn 1907 Witmer started the Journal called 
“Psychological Clinic.” It is no longer in existence. 
Some of his case reports (60, 61, 62, 63, 64, 65) are 
more concerned with subnormality than others. 
Throughout the journal will be found similar cases 
by his students. As would be expected, there is 
much in the journal which is now outmoded, but 
the serious student of the problem will ih much 
of all the volumes. 
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of Witmer’s lies in his 
therapeutic approach to and success with 
these instances of differential diagnosis. We 
give from one of his — 


At the age of years seven months this 
boy responded to every test like a feébleminded 


hild and'he was diagnosed by competent ex- 


perts as feebleminded. Today he is a normal boy, 
not quite seven years old, reading, writing, and 


doing the number work of the second school year.. 


Either he was not feebleminded and the diag- 
nosis was a mistaken one, or feeblemindedness 
can be cured. What is feeblemindedness—a per- 
formance level or an irremediable mental defect ? 


Don’s response to treatment shows that he had- 


grave but not irremediable defects. His arrest of 
development was nearly complete, the results of 
disease and the | epee which accompanied the 


disease. 


When a adult becomes i insane we 


serve a marked change of character. “He is no 
longer himself,” we say, and a prominent symp- 


ton is a reduction of mental level called tech- 
nically “dementia.” Auto-intoxication, disease 
and shock may cause insanity, Let, us suppose 


that one or all of these causes affect a child.in his 
first or second year. We shall not be able to ob- 
serve much change in the child’s mentality except 
that his mental development will be arrested. I 


maintain that one type of feeblemindedness, 


better called arrested development, is due to the 
same causes which produce insanity in an adult, 
and that in some cases the psychosis or mental 


disorder can be cured and the child restored to - 
completely normal condition, provided the case | 


be taken in hand early enough. 
Except to the very observant eye of an experi- 


enced expert, these cases look more like feeble- 
mindedness than insanity. Nevertheless, they are 
species of feeblemindedness or insanity, which- 


ever name we choose to apply, very different 
from the congenital imbecile, one of the mongo- 


lian type, for example. The mental disorders of 


children which cause arrest of development and 
apparent feeblemindedness are as diverse as the 
mental disorders observed and classified by the 
alienists. A child may be either feebleminded or 
insane, or he may be both feebleminded and in- 


} sane. Some of the Orthogenic Cases reported in | 


the numbers of the Psychological 


notably ouaaiii cases Nos. 4, 6, 12, and 13, 


are not primarily cases of congenital defect, but 
cases of mental disorder in which there is a greater 
presumption of possible cure than in the cases of 
the child who is both qualitatively and quanti- 


tatively feebleminded. 


.. He was five years old last July, and so I 
entered him the following autumn in a near-by 


school, where he! is the youngest of a group of 


first-grade children. His teacher says that he 
reads better than any of them and, except that 
he is poor in handwork, she considers him as com- 
petent as the other children. 2 

“Terrence,” said he to his pal, ithe gardener, 


who was taking him to school the first day, “don’t 


call me Donnie when we get near the school; 
don’t call me Donnie or Don; call me Donald, 
which is right.” l 

cS saw Donald for the first time Shiai he was 


two years and seven months old. His father car- 


ried him into my‘ ‘office, and deposited him, a — 
soulless lump, upon the couch. He sat there,with 
the stolidity of a Buddhist image, absorbed in 
the inspection of a card which he held in his’. 
pudgy hands, as regardless of his father and 
mother as of the new objects about him. While | 
his gaze moved over the card, he scratched the 


" back of it gently and incessantly with his finger 


nails. At times he gritted his teeth; and then 
again he made a erooning, humming sound with . 


which it is his habit to lull himself to sleep. 


He paid no attention to a rattle, to a bright- 
colored ball or to a picture book which I held 
before him, but every effort to remove the card 
from his hands he resisted. His face, already 
crimson, became empurpled. His physiognomy 
took on an expression of angry hostility; and I 
retreated before the approaching storm, leaving 


him again to his absorption in the card. 


“He is fond of music,” his mother said; but 


_ the liveliest strains of the talking machine were 


powerless to distract him from his chosen pre- 
occupation. In the months to;come I was to 
discover that by preference he would sit or lie 


in bed for hours, looking attentively at the object 


which he happened to be holding in his hands. It 
appeared to be persistent; concentrated attention, 
that most difficult and valuable of rset, powers | 
to cultivate. 

. From two to six years the child has the flitting 
attention of a monkey. “How do you select your 
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for reining a trainer of animals was 


once asked. 

“T hold a lighted match before ‘'them,” he re- 
plied, “and picking out as the easiest to train 
those that look longest at the burning match.” 


Donald would look at nothing but his card. 
One could not guess what lay behind those dull 
blue eyes. Was it interest, or only emptiness of - 


mind—the dreamy , listlessness with which the 
_corner loafer looks at the passing world? 

“What are those abrasions about ‘the mouth 
and eats?” I asked. 

“When he gets angry,” his mother said, “he 
_ will scfatch and tear at them.” | 
“What else can he do?” I asked, not. wetting 
to break in upon this obstinate immobility by 


trying to get him to perform the simple task 


~ which might, perchance, reveal some hidden men- 
“Can hé walk?” 7 


“A little, but he only began about two months — 


ago,” she replied. “Until he was over two years. 
old he hadn’t even crawled; and he only learned 


to crawl by his nurse taking hold of his knees 
and advancing them one after the other.” 

As the flower blooms, the fish swims or the 
- bird flies, so the child crawls, walks and talks. 


It is the unfolding of his own instinctive impulses:. 
But this thild had to be taught to crawl and to, 


walk, ‘and even yet he could only toddle about 
uncertainly. If he fell upon his face he would lie 
helplessly crying with his nose to the floor. Either 


he did not have the strength to change his posi- 


- tion, or he did not know how, or he was unwilling 
to make the effort. 

He never uttered a word and 
he could repeat at command only a few words 
like “Kitty,” “Mamma”—eight words in all. His 
. understanding of language seemed to be limited 
_ to pointing to his head, eyes, ears and nose when . 


these words were spoken. Even a ‘chimpanzee of | 
the same age as this boy, if brought up in human 


surroundings, will give evidence of understanding 
- more of spoken language than this boy did. He 
could not’feed himself. A much younger child can 
hold a cup or a spoon, but this boy could not even 
close his lips upon a cup when it was offered to 


’ him. He was still in diapers, and weeks were to 


pass before he could be safely clothed like the 
normal boy of two years and a half. 

At two years and seven months Donald was 
doing no more than many a child does at twelve 


| 


months, no more than every child should do at 
- fifteen months. No one who saw him needed to 


consult an expert before deciding that he was 


subnormal. You had only to look at the l:rge | 
head—“top-heavy Bill” one of his teachers culled J 
him—the fat red face, the expressionless eyes and a 


the helpless body, to arrive instantly at the con :0n- 
viction that “this child is feeble-minded.” 
And feeble-minded I thought him—of such low 


__ grade that I refused at first to accept him for 


educational treatment in my school. With Te- 
luctance I finally yielded to the parents’ pleas. 
He was the youngest child I had ever accepted 
for psychologic treatment, and apparently the 
most hopeless. 

The expert, like the parent, bases his opinion 
on the child’s appearance, behavior and history. 
But even more important than these is the ‘ ‘at- 


tempt to teach.” In doubtful cases I do not ; like * 


to express an opinion until after I have observed 
the results of attempting to teach the child some- 


thing new. This can often be done at the. first’ 


examination, but I could not. even begin os me 
Donald. 


“I should like to see him walk,” I Laid. But 


when he was lifted from the couch, put upon his 
feet and made to walk, he burst into a paroxysm 
of rage. His eyes became: bloodshot; even his 
gums bled. Whenxhe was put back upon the 
couch he returned to his contemplative absorp- 
‘tion in the card. Offered a block, he made no 
effort to take it. He even ‘closed his eyes, as 
though the very sight of it and me were {spor 
than he could endure. 

When I took the card away, so as to secure 
his undivided attention, he had another paroxysm 
of rage. From this, however, I derived a little 
hope, for passion, and rage may be an expression 


of strength. The child at least had energy at his 


_ disposal. His violent resistance evidenced resolute 
_ determination. Obstinate children are better ma- 
terial for training than the overpliant doit. I 
looked at him, sitting impassive but always bold 
Upright, and this too, I an 


‘sign. 


_ “He is a very easy child to neglect,” one of my 
teachers entered in her report soon after he came 
to the school. “If you let him alone he will sit or 
lie in bed for hours and give no trouble. It j is only 
when you try to do something with him, to dress 
him, or bathe him, even at times too Feed aR 
‘that the trouble beging. ss 
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helped to make him less resistant 
1 Perhaps there also awoke within his soul some 
responsive feeling of gratification when the sooth- - 
jng hand of the nurse or the doctor brought him 


| 

I takes some and care 

to new surroundings, so I considered i n 

misfortune that Donnie promptly got the measles. 

- a couple of weeks it was necessary to isolate 
him in the care of a trained nurse. 

strangers. 


reliei from his distress of body. One month after 


Donnie’s arrival I began hfs education. 


“What to do,” and “How to do it” are two 
puazling questions confronting teacher and par- 


ent at every turn. To answer the first question is 


to present the aims of education. In the early 


years of education the three R’s are the chief 
objective. The answer to the second question, 


“How to do it, ce will determine our method of 
procedure. 

Educational aims and practice are comniicnie 
the outcome of theory. For example, an interest- 
ing and important theory of recent origin is the 
Montessori method. It aims to develop a child’s 
natural abilities. It also has a theory of edu- 
cational practice. It emphasizes and, in the opin- 


‘ jon of many, relies exclusively upon appealing to 


the child’s natural inclinations and desires. Dep- 
recating the use of constraint and force, it throws 


the reins over the neck of the ‘horse. Several. 
children have been brought to me for examination | 


and educational treatment who were nearly 


ruined by too close adherence ay this supposed. 


Montessori method, 


I hold that constraint and iiberty have equal 7 
. value. At one time constraint, at another liberty, 


will bring the best résults. The wise employment 
of constraint and force calls for greater intelli- 
gence and judgment on the part of teacher and 
parent than the leaving of the child free to work 
“out his own salvation and development. 

I try to approach the problem of educating a 
child like Donald without any preferred theory. 


‘More than twenty years of experience has led 


me to see that there is some good in most theories. 
A few are fit only for the scrap heap. One guiding 


nciple, however, has stood the test of time and - 


use: “The first task of teacher and parent is to 
gain and hold the child’s attention by giving him 


something he can do, and after that, something - 


he can’t do”: this in general i is my method. 
My educational aim is to develop attention by 
choosing tasks which develop it. Whether a child 


probably. 


| 


be one year of age, or two years, or six, whether 
he be in high school: or college, the guiding prin- 
ciple of the educator should be to gain and hold 
attention first, and then’ to cultivate concentra- 
tion, alertness, persistence, and endurance, all of 
these being attributes of attention. 


For the rest, I feel my way. I watch the child 


to discover what he does with interest and with 
ease, and from here I get him to take a step for- 


ward in the direction best calculated to bring him 


to what I am aiming at, “the next higher level of 


-. attention.” Montessori provides the child with . 


stimulating objects—here didactic material—and 
leaves. it with the child to make the next step 
forward. This is, doubtless an acceptable proce- 
dure; but suppose the child refuses to take a se 
in any direction. He must be shoved. | 

To shove a child ‘in the direction you whind 


him to go is easy if the child is pliant and sub- 


missive. If he is a fighter like Donnie, and if, 
like him, he has no desires except to be let 


alone, the development of attention and the en- © 


forcement of obedience must go hand i in hand. 


‘ When you have a trout.on a hook’at the end 


of a thin line, the only way to land him is to play 


him. He is lively and -vigorous. He has desires 


whieh conflict with yours. If you use too much eG 
force you will break the line. If you use skill, 
yielding and yet constraining, you. will in time 


get him into your basket. in this way the skillful 
teacher “plays” the child. The hook’ of attention 
is attached to the line of obedience, and then 
she watches the child’s every move to insure his 


advance in the required direction. Shall she coax 


or force him? On the lee shore of this question, 


many a gallant education craft lies shipwrecked. & 


You can coax most children, some of the time 


at least, by appealing to their interests and de- 
sires, even as the hunter entices the deer to come 
within gunshot by appealing to its curiosity. But 
some children can’t; be coaxed, any more than 
you can wheedle a’trout into your basket. 

For example, take Donald. He did not have a 


keen desire even for food. He would not eat - 


prunes, apparently because he disliked their’ ‘ap- 
pearance, and so they had to be mixed with his 
cereal in order to get him to eat: them. He would. 
not drink milk or water from a transparent glass. 
It must be offered to him in a cup. In the early 


days, indeed, he declined to drink water at all, 
and got his ~ — in the shape of milk or 
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"room. He disliked to be 


- matic and heartening. That 
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He declined to accept a sug mkt offered as 
a reward of merit; and if you took away the.ob- 
ject, he so- fondly clasped 1 in his hands, and then 
yielded to his ragings and returned it to him, he 
would very likely throw it violently across the 


be taken out of bed and put on th 
liked to be taken for’a walk. ~~ 


All these things aroused resistance; and 
in his passion he went so far as to do himself 


them till they bled. Tell him to keep his hands 


down, they went up just the same; perhaps he 


only scratched himself :a little more strenuously. 


Put mittens on him, as his former nurse did, and 


he still went through the motions. 


Smack his hands, anger and intensified 


the violence of his resistance. only thing to 
do was to hold his hands. Could he be compelled 
to keep them down after they were released? 


The historic battle lasted for an hour and a half. 


His hands were held while his teacher spoke to 


. him from time to time: “If I let your hands go, 


will you keep them down?” 
He raged, he stormed, he grew apopleetie, but 
the hands were firmly held.-At every lull in the 


‘ storm they were released, and up they went 


again. In the end he gave in. Ninety minutes 
showed remarkable endurance, determination 
and consistency of purpose, qualities which might 


- be successfully employed 1 in his educational de- 


velopment later. 
Never again did Donnie hold out for so long 


_ on this or any other issue. My records show that 
though he raged at intervals during the ensuing 


twelve months, the longest period of resistance 
lasted for ten minutes only. He had learned his 
lesson. There was an inevitabl persistance that 
would outlast his own. He might as well give in 


first’ as last. 


The sibeotaeok development of this boy 
under Witmer’s supervision was both dra- 
itmer was an 


astute observer who did not allow dramatic 
_change in the patient ‘to cause him to over- 
look problems and weaknesses sa be 
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gleaned from Witmer’ conceding remarks: 


If I began my work iia a theory and withe 
out understanding of Donnie’s mental status, | 
am far from that position now. I have unraveled 
much of the mystery, and I find.the understznd- 
ing of. this one child of important value in inter- 
preting the behavior afd progress of other nor- 
mal children. I believe that Donnie was at the 
‘start dominated by fear, which plays still an im- 
portant role in his behavior. His concentration 
on the card was in the nature of a’ defensive re- 
action. He disliked to get out bf bed becaisse he 
was afraid to get out of bed. He disliked to walk 


and talk because he was afraid, perhaps of fail- 


ure. 
It was noted on one occasion that when taken 


outdoors he would not stop screaming even after 


he had been put on the back of a pony. I know 
now that this was the worst thing that could 
have been done to him. Donnie is afraid of all 
animals. He takes kindly, however, to little crea- 
tures and has often alarmed his teachers by 
bringing them caterpillars and worms. 

One day Donnie, while seated at a table play. 
with a train of cars, had hig attention called 
_to the fact that a little gray kitten was in the 
room. He was mortally afraid of it, so he would 


not turn his head to look, but kept moving the 


train back and forth, saying “Puff! Puff!” in the 

concentration which was charac- 

of him at the beginning. He was ignoring 

aes tien just as he used to ignore people he 

disliked by closing his eyes when they came into 
the roem. 

He was afraid to look down a well, he was 


afraid of a doll, of a soft rubber ball, of a balloon, ’ 


a loaf of bread, a spinning, top. He was afraid to 
go on a sail-boat the first time, but the second 


time he went with joy. He took a fearful pleasure . 


in trains, for he loved them as moving things, 
and yet they terrified him. He would say: “Let 
‘us go to town in the three trolleys”; but when 
you asked him why he would rather go in the 
‘trolleys than in a train he would never tell you. 

He has never verbally admitted that he is 
afraid of anything. “Won’t hurt you,” he very 
early exclaimed whenever he was frightened by 


@ anything ; and this was one of his first spontane- 


ous reflections. “Don’t have to pat the pony, ” he 
would reiterate during the many weeks required 
to get him 2g overcome his fear of the school shea 


| ressed. He disliked to 
| bodily injury; but as long as Donald held some- 
g are ie his hand there was peace and quiet. 
; _ "What to do with him?” He could not be 
' bathed and dressed in this happy state of calm 
) ntemplation. Take away what he held and his 
hands went up to his ears and mouth, tearing at 
| 
> 


it because here was something “all his o 
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| ‘The effort to take him out driving in a little pony | 


cart, which it was thought would entertain him, 
only succeeded after'a period of two months. But 
then, as was usual with him, he couldn’t get 
pougn of driving behind the pony. 

Even -yet he is afraid. “I like dogs,” he de- 
Bored lately, as he started on his way to school. 
“Nice kind dogs which don’t bite,” he added 
thoughtfully. Nevertheless, he managed unob- 


trusively to place his companion between himself 


and every dog. “I like to pat dogs,” he boasted; 
but when one appeared unexpectedly he écnsecaal 
himself. tactfully: “I don’t like them that color.” 
So, while Donnie is fearful, he is not a coward. 
He j is doing his best to overcome his fears, and: 
he has worked out his own method of doing this. 
He had no fear of dark or of the supernatural. 
_ Fears and desires are the two greatest motive 
forces of mankind. No’ problem is more perplex- 


ing and none so absolutely fundamental. as the 


proper treatment of fears and desires so that 
these motive forces may excite the actions de- 


sired. As I understand Donnie now,.he had no 


desires, but, many fears. We compelled him to do 
those things which he feared. As soon as he had 
done the fearful thing, the fear, in many in- 
stances, disappeared and desire took its place. 
Donnie is now afraid chiefly of what surprises 
- Donnie’s ‘obstinacy meastired the intensity of 
his fear, but in part it measured also the intensity 
of his desires. Always, from the very beginning, 
Donnie has known just ‘what he wanted. Never 
was there any wabbly uncertainty of. 
either desired it or he didn’t desire it” his, to 
my mind, is a strong and valuable trait of charac- 


. terif you can turn it to the right use. 


“The desire for possession gives rise perhaps to 
his keenest pleasure. He held on to his ‘card, not 
only because it enabled him to ignore the fearful 
things of the world about him, but he held on to 
until recently has he been, willing to 


Not 
of his possessions with others. For a feng time 
he not only clung passionately to his own pos- 
sessions, but appropriated the playthings of all 
the other children as well, so much so that his 
toom was known as the “Robber’s Den.” He is 
now so far advanced on the road to generosity 
that he will give away his second-best toy. _ 

He has always shown the same conéentration 


a attention which he showed at the beginning. 


- 


ice. He 


93. 


“One day recently he wore to school a necktie - 


which he had borrowed from the gardener, Ter- _ 


ence. The teacher could do nothing with him that 


day because he persistently explored the attri- 
butes of his new possession. He met Terence, who 
came to take him home, with the matured fruit 
of his morning’s work: “Terry, can ‘you see the 


top of your necktie?” 


His first craze was for ssaitcailbiled and then — 
for sailboats, bicycles, trains and cars—anything 
that moved. As he learned to talk, he went 
through the magazines. “It’s an automobile, see 
the automobile,” he kept reiterating. When he 
grew fond of excursions abroad, “Are we going 
out, Agnes?” he would say, “Agnes, are we going 
out 7 ” a thousand times until he threatened to 
drive his nurse to distraction. No child can have: 
a better endowment for future accomplishment 
later than this power of persistent concentration. 

Donnie’s traits of character are therefore posi- 
tive traits. He has a definite array of abilities, 
keen desires, self-dependence. Even from the 
first he preferred te walk alone, though in con-. 
stant fear of falling, rather than hold someone’s — 
hand. He only sought the hand if a terrifying ob- 
ject came in view. With strong desires and fears, 
strong likes and dislikes, Donnié has an equal 
capacity for happiness and grea t unhappiness 
for success and failure. He can be rad 
or angry and resentful. His emotional balance is 
easily disturbed, and he still ia tg very care- 
ful handling. 

Of the cause of Donnie’ s mental condition 
when he. came to us, and which led several ex-: 
perts to diagnose him as feebleminded, I cannot 


be sure. He had an illness after birth, which I 


now believe left his brain so devitalized that it 
permitted fear to gain the uppér hand over de- 


‘sire. Of one thing I am certain: If Donnie had | 


not been given the painstaking and expert train- © 


ing to which we subjected him he would by now 


have fallen into a state of a feeble-. 
mindedness. 


Although today the ‘teens pa 
refers to a variety of techniques:and inter- 


personal relationships, it is most likely that . . 


“school of psychotherapy” would advo- 
cate Witmer’s initial handling of this boy. 
It would be quite wrong, obviously,'to. view " 
his initial approach as a punitive one (al-- 
from: the standpoint “of the this’ 
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Witmer’s feelings and 


the impression of a i 


that it reflected 
id not stem from 
any theoretic conceptions, By focussing on 
the boy’ S: inability or nwillingness to re- 


spond to an external figure, Witmer was de- 


liberately attacking in a direct and dramatic 
manner the most blat nt symptoms, 1.e., the 


autistic-like way of relating to the 


world. Equally important, we think, is that 


_this child was placed in what was essentially 
-' @ therapeutic-educati nal milieu in which 


all phases of his beh 
tiny, supervision and 


tal push situation 
which’ went far beyond what today takes 
place in individual | psychotherapy with 


— these kinds of cases (on those relatively rare 
occasions when su¢ 


treatment is at- 
tempted). The fact that the above case is 


but one among many by Witmer 
_ and his students would seem to have impli- 


, cations for current attitudes toward the 


Witmer’s work. Fir 
employ therapeutic effort as a way of decid- 
‘ing as one or diagnostic. 


_treatiment (or, more frequently, the non- 
treatrnent) of the ve young, withdrawn, _ 
need somebody else’s research report to 


autistic-like and defective-like child. 
There are two things which impress one 
, Witmer seemed to 


* jaent techniques for mental retardation in a 
scheol for personality disorders of children. 
Am. J. Orthopsychiat., 6: 294-312, 1936. 

2. Aupricu, C. G. Experimental studies of idiot 
behavior. Proceedings and Addresses ofthe 
American Association for the Study of the 

_ Feebleminded, 36: 291, 1931. 

3. Beyort, E. Relevance of Hebb’s theory of the 


organization of behavior to educational re- 
search on the mentally retarded. Am. 


Ment. Deficiency, 61: 3, 1957. 


“mental defectives 


4. Beroman, M., W H. anp MarcHanp, J. 
Schizophrenic =e during childhood in 


n4,'S. B. Unusual sen- 


sitivities in very roung children. Psycho- _ 


analytic Study of the Child, Vol. 3-4. Inter- _ 
-national Universities Press, New York, 1949. | 
6. Bourne, H. Protophrenia, a study of perverted ~ 
regring and men 
1196-1163, 1955. 


| 


dwarfism. Lancet, 2: 
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chiatric Quart., 25: 


~ 
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between 
mal or defective potential. Second, the fact 
that the child with whom he was working 
was subnormal, and in’ some cases appar- 
ently severely defective, did not seem to in- 
fluence the intensity of Witmer’s therapeutic 
efforts. One gets the impression from his 
writings that Witmer, like Itard, was not. 
discouraged by outward appearances and 
was possessed by a fierce determination to 
demonstrate that in the most hopeless ca<e 


_there was unrealized potential which cou!d 


be made manifest under proper guidance. 
Such an attitude may be a mixed blessing 
and result in failure and harm to others. 


But when in the case of people like Itard and. _ 


Witmer such an attitude is combined with 
brilliance and creativity—and a remarkably 
painstaking attention to detail and method 
—one gets the kinds of results that shed real 


light on human potentialities. Research re-: 


ports like the present one are far less needed 
in the.area of subnormal functioning than 
people like Itard and Witmer. Freud did not 


make his now recognized contributions to 
psychology and psychiatry and, in their own 


mer. 
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“ON THE PARTICIPATION OF ADAPTIVE 


DISEASE SUSCEPTIBILITY 


BY THE OF RESISTANCE TO AN. EXPERIMENTAL Nervous 


DISEASE DURING ADAPTATION TO 


SELYE, MD. PhD.? 


Eves | since the description, in 1936, of 


the General Adaptation Syndrome (the - 


body’ s response to nonspecific stress); it 
has been the principal aim of investigators 
interested: in this field to clarify the mecha- 
nism through which, depending upon circum- 
stances, stress can either produce, or pre- 
vent, disease. During the last twenty years, 
it has been amply demonstrated that in 
ponse to a variety of stressors (trauma, 
infections, intoxications, nervous stimuli, 
— ete.), the body reacts in a rather stereotyped: 
manner, by the secretion of certain hormones 
such as ACTH and corticoids. The result-. 
ing excess in these “adaptive hormones” 
is an essentially useful defense reaction. 
However, under certain circumstances, it 
can become the cause of disease or, at least, 
' predispose the body to the. production of 
morbid changes. For example, the excessive 
secretion of ACTH and’ of .anti-inflamma- 
tory corticoids i is useful because it helps the 
body to survive during an emergency and 
because it suppresses excessive inflamma-. 
tory reactions; but, at the same time, it can 
also be harmful in that it may enhance the 


spread of infections, or predispose to the 


production of peptic. ulcers. 


From the neurologist’s point of view, it 


is of special interest that certain adaptive 
hormones can sroduce severe derangements 
3 in the function of the central nervous sys- 


This work was supported in part by a grant from 
.- Geigy Pharmaceuticals and by a grant from the 
Gustavus and Louise Pfeiffer Research Foundation. « 
*The author is indebted to the Abbott Labora- 
tories for supplying the pp’ -iminodipropionitrile 
(IDPN). 
- *From the Institut de Médecine et de Chirurgie 
de Montréal, Montreal, . 
ada. 
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tem. Thus, : it is now well known that exces- 
sive amounts of ACTH and of anti-inflam- 
matory corticoids can cause euphoria, 
insomnia, depression and even schizo- 
phrenia-like manifestations. Furthermore, 
an excess of certain corticoids such as aldos- 
terone and. desoxy corticosterone may pro- 


duce a syndrome, of hypokalemic paralysis, 


which greatly resembles the familial peri- 


odic paralysis of man: In this connection, 


it is also noteworthy that, with corticoids 
and similar, steroids, we are able to produce 
complete surgical anesthesis in- animals, an 


observation which eventually led to the use | 
of steroid anesthesia human surgery. 


All these observations have made it clear 
that there are close connections between 
stress and the nervous system: on the one 
hand, emotional stimuli are eminently capa- 
ble of stimulating the production of adaptive 


hormones; on the other, adaptive hormones 
exert a pronounced influence upon the func-_ 


tion of nervous tissue. | 
The voluminous literature which deals 


with all these topics has been reviewed in — 


a series of monographs (4, 9), so we need 
not discuss it here in detail. 

One of the most interesting facts that 
have been brought to light. in the’ course of 
research on stress is the phenomenon “of 
“crossed resistance,” a condition. in which 
exposure to ay induces resistance to 
another (3): Investigations have shown 


that, in most instances, this phenomenon 


is due to the fact that the stress of ex- 


posure to @ noxious agent results in a dis- 
corticoids 
which, in turn, inhibit responsiveness to 


charge of anti-inflammatory 


other agents. It has been ree for 
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example, that it is through this mechanism 
that stressors (cold, muscular exercise, 


trauma or infection) can inhibit the lung 
edema normally produced by adrenaline, 


_ the anaphylactoid reaction usually elicited 


by egg-white or dextran, and many other 


types of inflammatory responses (4). _ 


Since the thyroid also participates in 
certain -systemic adaptive : reactions, it 


- seemed of interest to determine whether the 
' increased endogenous secretion of thyroid 
hormones could likewise produce phe- 


nomenon of “crossed resistance.” Some time 
ago we showed that thyroxin injections can 


revent the skeletal lathyrism normally 


produced by certain aminonitriles (e.g.,. 
in the rat (5). This-raised 
the question whether osteolathyrism could 
also be suppressed by an endogenous excess 


_ of thyroid hormone, such as occurs during 
adaptation to low temperatures. Experi- 


ments designed to test this hypothesis have 
shown that exposure to. cold does, in fact, 
render the skeletal system of the rat highly 


‘resistant to the toxic effect of osteolathyro- 


genic aminonitriles (8). 

There are other aminonitriles, for ex- 
ample, 8f’-iminodipropionitrile (IDPN), 
which produce a peculiar nervous derange- 


ment. Thuillier and his associates (10) were 


the first to observe that, in “mice, a single 
injection of IDPN can elicit a permanent | 
derangement of motor activity, character- 
ized by “waltzing behavior,” that is, a 
tendency to run around in circles. In the 


rat, intoxication with this same: compound : 


produces rather similar changes. The ani- 


mals usually huddle together and appear to 
. be quite normal,,but as soon as they are 
_ disturbed—even if they are touched only 


lightly—they jump up and run about in 
circles as though frightened and disoriented. 


Sometimes they suddenly jump into the air 
and then tend to fall out of their cages. 


Since, during their fall the animals cannot 


right themselves normally, they frequently 
‘sustain injuries upon hitting the floor; this 


is hardly ever the case when 1 a normal rat 
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falls from a similar height. It is also char- 
acteristic of IDPN-intoxicated rats that 
they make jerky, choreiform movements: 


upward and backwards, as in opisthotonus, 
‘or sideways, as though they were snifling 


about to explore something with their bris- 


tles. This particular behavior could be «ue, 
at least in part, to disorientation resulting 
from impeded vision, since IDPN also }:ro- 


duces severe morphologic changes in the | 


eyes (clouding of the lens, edema, and even- 


tually, detachment of the retina with henor- 


rhages into the aqueous humor) (5). 


It is also typical of IDPN-treated rats , 


that when placed into water they do not 


swim; they merely turn around in circles — 


and drown themselves, unless they are 
rapidly removed from the water. Normal 
rats.invariably swim with well-coordinated 


movements. This “swim test” is) being used 
‘routinely in our laboratory for the detec- 


tion of incipient IDPN intoxication. Since 
the syndrome produced ‘with this drug is 
primarily. characterized. by. excitement, 


choreiform movements and ‘ ‘circling,” it is 


referred to as the “ECC-syndrome” (5). 
Our interest in this syndrome has been 
greatly stimulated by the suggestion - some 


investigators, who felt that IDPN is a “psy- 
chopathogenic compound” (2), and that: 
_ animals in which an ECC-syndrome is in- 


duced by IDPN could act as suitable test 
objects for the assay of tranquilizers and 
of drugs that might.combat parkinsonism 


and similar moter disturbances. The former — 


compounds could be expected to combat the 
excitation; the latter, the choreiform move- 


ments characteristic of the ECC-syndrome 
(1, 11). The test is hardly specific, however, 
_- because we were able to show that both the 
ECC-syndrome (7) and the ocular changes 


that occur, after severe IDPN intoxication 
(6) can be prevented by suitable pretreat- 


‘ment with ‘thyroxin. 


In view of these observations, it Kcileabedl of 
interest to determine whether the ECC-syn- 
- drome could alsé be prevented by ah excess 
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ae as occurs during adaptation to cold. 


: MATERIALS AND TECHNIQUES | 
Thirty female Sprague-Dawley rats, with 


amean initial bady weight of 102 gm. (range - 
92 to 105 gm.) , were subdivided into 3 equal - 
groups. Group I was kept at room tempera-’ 


ture throughout, the experiment. Group II 
was kept in a temperature of 0°C. during 


- IDPN treatment, and Group III was kept 
in a temperature of 0°C. for 10 days before — 
. vations that exposure to cold (particularly 5a 


and during IDPN treatment. 


IDPN 
known as aminpdipropionitrile, or bis-[8-_ 
‘abe was administered to all 


eyanoethy]]-a 
three groups, 8 
dose level of 
during 10 days. 

For the objec 


cutaneously, at. the daily 


ve ian’ of the “ECC- 


i 


syndrome,” we used the “swim test,” which 


was performed 
When dropped imto a large bucket of water, 
rats normally swim with coordinated 1 move- 
ments; but as sopn as the “ECC-syndrome” 


develops, they circle about in the water aim- 


lessly. This test was performed every 2 days 


after the initatibn of IDPN treatment, as 
well as during he.10 days that followed 


the discontinuation of IDPN injections. 


_RESULTS 


“During the first days, the “swim, test” was - 
neewtive in the of all three groups. 


However, on thd eighth day, 40 per cent of 
the rats in Gro 
temperature) a positive “swim test”, 
while in Group II (exposed to cold during 


the experiment gnly) and in Group III (ex- 


posed to cold before and during the experi- 


tive. On the tenfh day, positive swim tests 
were registered im 90 per cent of the rats in 
Group I, 50 per cent in Group II and none in 
Group IIT. Although at that time treatment 
with IDPN was stopped, the incidence of 
positive “swim tests” continued {to rise 
during the subsequent 5 days, at the end of 


ment), the a was uniformly nega- 


mg. in. 0.2 ml. of water 


previously described (5). . 


‘I (controls kept at room’ 


registered in all of the rats in Group I, 60 ' 
‘per cent in Group still none in “Group 

subsequent of these’ 


imals, we noted no further change in the 
m test” readings. It is known that 
the nervous lesions produced by IDPN are 


“permanent, under normal conditions; in our 
experiments, even continued exposure . to 


i} 


cold failed to reverse them. 
However, ‘it is evident from these ‘obeer- 


if initiated prior to the commenéement of 
IDPN treatment) is highly effective in 


rendering the central nervous system of the 
rat resistant to the usual toxic actions of 


this aminonitrile. In order to ascertain that, 


‘under our experimental conditions, exposure. 
to cold did, in fact, stimulate the thyroid, . 

the thyroid | glands of all 30 experimental ~ 

animals were fixed in Susa: solution, if- 
mediately after. autopsy, and histologically 
~examined on paraffin-embedded sections 
stained with hematoxylin-eosin. The histo- 


logic. structure of ‘the thyroids was essen- 


tially normal in Group I, while in the two 


groups exposed to cold, there was marked 


cellular hypertrophy and hyperplasia. 


Since thyroidectomized rats do not with- 


stand exposure to cold, it was impossible 
_ to verify the importance of the thyroid gland 


in the development of this kind of “crossed 


resistance” by control experiments on thy- . 
Toidectomized animals. However, we know 
that small doses of thyroxin can inhibit the — 
_ “ECC-syndrome,” and exposure to cold did, 


in fact, cause thyroid stimulation under our 


experimental conditions. Therefore, it ap- 


pears justified to conclude that the resistance 


to the neurotoxicity of IDPN that develops / 
during adaptation to cold is probably due to 
an increased secretion of thyroid hormone. 


It is noteworthy that both the bone lesions 


induced by amino-acetonitrile and the func- - 


tional derangements of the nervous system 
caused by IDPN are inhibited by thyroxin 


as well as by adaptation to cold. Hence, it. 
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‘is aia: the. increased se- 


eretion of thyroid hormone, in the animals 
kept at-a low temperature, does not se- 
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- lectively protect the bone or the nervous 


tissue, but probably enhances.the detoxifi- 


cation of aminonitriles in the 


SUMMARY 


These experiments furnish us with still 
anéther example of an experimental disease 


whose development is decisively influenced . 


bya hormone. They show, furthermore, that 
the amount and type of hormone normally 
secreted by the thyroid gland during adap- 
tation to cold suffices to induce resistance to 


& sévere experimental of thenervous , 


system. 
After a brief discussion of earlier work 
concerning the interrelations 


ous system, the phenomenon of “crossed 


resistance” has ‘been’ ‘subjected. to further 


experimental analysis. 


ns between 
stress, the adaptive hormones and the nerv-_ 


YE 


In previous observations, this phenomenon 
as almost invariably due to the fact that 
he stress produced by one agent caused 
n increased secretion of antiphlogistic hor- 
ones, and these, in turn, protected the 
organism against another agent. . 

| The new experiments reported in this 
ommijupication show that the syndrome 
characterized by excitement, choreitorm 
ovements and “circling” (the “ECC-syn- 
drome”), that can normally be elicited by 
8’-iminodipropionitrile (IDPN) in the rat, 
is prevented by exposure to cold. An analysis 
af this phenomenon shows with great proba- 
ility that, there, “crossed resistance” be- 
tween IDPN and cold is due to the fact that 
| aptation to a low surrounding temperature 
_ stimulates the thyroid, and the resulting ex- 
ss of widors hormone protects against 


This is yet another stance of an ex- 
rimental disease whose development is 
decisively influenced by a hormone saps 
for adaptive purposes. 
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Furrtetp, Lerrrta, Epilepsy. Philosophical 
_ Library, Inc., 1957. 159 pp., illus. $4.75 


_ This little volume was written and printed — 
in Great Britain, and was aimed at the gen- 


eral public of that.country. Cert&in sections 
appear to be directed at physicians as well, 
especially general practitioners | and school 
physicians. Thé need for such educational 


_ efforts would appear to be the same in Great 


Britain as in the United States, and it is 
inferred that many would benefit from a 
reading of this book. If the Anglo-American 


similarity is complete, few will trouble to.do 


_A considerable portion of the book will be 
frustrating to the American patient or his 
family looking for guidance and aid in meet- 


ing the tremendous social problems facing. 


the epileptic. Although there is considerable 
discussion of these, problems, this is pre- 
sented within tlie framework of the national- 
ized health services of Great Britain. There 


is considerable reference to British laws, the 


educational system, British government 
agencies, etc. To the British patient, these 

tions would appear to be of considerable 
concrete value. To tle American, ‘they can 


academic interest and, perhaps, a 
source for the generation of envy. 
The author points out various short-. 


comings in the hantiling of the patient with 


‘epilepsy, under the British ‘system. Never- 


theless, and without entering into contro- 


“versy on the merits-and demerits of a na- 


tionalized health service, this reviewer could 


only come to the conclusion that, on the basis 


of the information presented, the epileptic 
in Great Britain gets a better break than his 
counterpart in the United States. _ 

_ There are minor errors of fact. and fancy, 
of typography and bibliographic citation. 


The book is cheaply printed and bound and > 


its price seems somewhat excessive. How- 
ever,, it. will be of genuine interest to the 
physician and social worker for the: picture 


~ 


Soppy, KENNETH, Editor. Mental 
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it gives ae of the place the epileptic occu- / | 


pies in the social structure of Great Britain. 
J. K. MERLIs 


Infant Development. Basic Books, Inc., 
New York, 1956. 2 vol., 597 pp. $9.00 


The World Federation for Mental Health © 
sponsored this international seminar on men- . 


, tal health and infant development at Chi- 


; chester from July 19 to August 10, 1952. The 


assistant director, Dr. Soddy, directed these 


seminars which were the first interdiscipli- | 
nary conferences attracting professional __ 
workers from most countries of the world.” 


_ The first volume includes all of the lectures, 


and in the second volume thirteen case his-_ 
‘tories are cited to illustrate the theoretic | 
considerations. The material is based on the 
studies of children,in the first two years of - 


lth and | 


hfe, and numerous film and a refer- 


ences are given. 


The teaching staff at this'nesting 


the leading international figures in psycho- 
analysis, psychiatry, psychology, anthropol- 


ogy, and social welfare: Anna Freud, John 


Bowlby, Rene Spitz, Margaret Mead, Jenny 
Aubry, Edith. Jacobson, Juliette’ Favez- 


Boulonier, Kent Zimmerman, Alan Mon- : 


crieff and Helvi Boothe. 

The seminars included all phases of infant 
‘development, ranging from theoretic inter- 
ests to definitive clinical entities. The wide 
range of subjects included formation of ob- 
ject relationships, anaclitic.reactions, group 


identification, effects of technologic change, 


psychotherapy and comparative analysis of | 
child rearing practices in widely different | 


societies. 


In Volume II the editor presents thirteen - 


intensive case histories of children from the 
United States, Great Britain, and France 


with different socio-economic backgrounds. — 


If one examines the global picture of the 


childhood developmental patterns in these 
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i three countries, one is struck by the same- absorb synthesize its con- 
iia ness rather than the differences in growing stituents, psychology, psychiatry, phy-iol- 
‘up. | ogy, neuroanatomy, sociology, anthropology, 


The. two volumes, which may be pur- — history, education, etc., and. which woul: be 
chased separately, provide an impressive described in the terms anid formulae of mod- 
‘ amount of fresh material on infancy and ern logic. If cautious, these efforts usually 
childhood in different cultures. The material end in|juxtaposing the special sciences with- 
is illuminating and yet provocative, raising out achieving any synthesis. Sometires, 
_ many questions which must be answered by however, those efforts result in reducing the 
_ us. At times the lectures are like an analytic terminology and thinking of all the sciences. 
: hjour i in which the:reader will feel they are to be synthesized i in the “unified science of 
; verhose and tangential, yet it will suddenly behavior” to the simplest and most abstract 


fit together like a jig-saw puzzle and provide terms common to all of them. Consequently 

us with an insight in child development. the specific contribution of each science is 

The two volumes are “must” reading for -markedly reduced if not entirely lost in the 

all disciplines. process. We can see this in the attempts 

eee Louis: L. LuNsKY ‘to uhify behavioral science .in terms of 

mechanics or of systems of intercommuni- 
Laas, Pavt. The Person th Psychology: cation, or neurophysiologic: processes. These 

_ | Reality or Abstraction. Philosophical Li- attempts, which remind one of similar theo- 
vy brary, Inc., New York, 1957. x + 233 pp. retic attempts of the XIXth century, 
3 .$6.00 | threaten to interfere with the development, 


. The author is on the teaching staff of the if not the existence of psychology. Dr. La- 
psychology department of the University of fitte belongs with the minority of theorists 
- Melbourne. He was graduated in psychology who prefer to concentrate their energy and © 
from the University of London. He had held ideas on the development of psychology as 
‘several psychologic posts in the British army an independent science of individuals act- 
‘betiore he went to Australia in 1947. By ing in a social milieu. Psychology should 
training and experience the author is pri- streng ten its own scientific structure and 
marily a counseling or vocational psychol- increase, its accomplishments rather than 
 ogist. Although he denies any professional wither away as a constituent. of «doubtful 
competence in philosophy (modern theory value in a spurious and premature unifie | 
' pf science), his book demonstrates that he science of human behavior. The author “ J 
-has read much and thought well about the cusses what psychology is, what it should . 
requirements of a scientific methodology in not be, and what it better be if it is to be 
psychology. He has a good and sound knowl- sound and fruitful. There is a strong tend- 


edge of psychoanalysis and has had consid- ency in all sciences to apply available but T 
- erable and relevant clinical experience. His. not relevant techniques for the solution of b 
book is “outstanding and deserves to be problems rather than to make a search for p 
studied by anyone interested in improving relevant but. non-existent techniques. The tH 
the scientific status of psychology. He was largest part of this book is taken up with an é 
awarded the degree of doctor of philosophy analysis of the irrelevant concepts or hy- be 
for this book, which is a logical analysis of potheses, and investigatory techniques, com- li: 
the concepts and different methods used in monly used in modern psychology. Although w 
psychology to study personality. it is critical, this is not an angry book. The él 
Many individuals and groups are. trying author frequently formulates requirements a 
hard to create a unified behavioral science. of a valid scientific approach to personology. [oj 


i Most of these efforts aim at a rr In fact, the author’s grasp of the logical 
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| requisites of a valid science of the acting 


human person is better than his knowledge 
of what is being done in the world. For 
exaniple, his analysis of the methodologic 
foundation of valid projective methods of 
personality is sound despite the fact that 


_(as is apparent in his description of the pro- 


jective tests, especially of the Rorschach) 


he has seen no good, Rorschach work; he 


thinks that the Rorschach data are generally 
interpreted in a subjective, impressionistic 


“intuitive” way. Few authors dare to write — 
about the subject-matter with which this 


author has dealt. Still fewer are capable of 
throwing light on complexities in terms. of 
what is actually observed during psychologic 
investigations of individuals without making 
the concepts more abstract /and less mean- 


ingful. Not all of the author’s remarks are 


of equal depth or degree of novelty and not 
all will be acceptable- to critical readers. 
However, by far the greatest part of the 


book is sound and convincing. It deserves 


wide reading. Should there be another edi- 


tion, it might be advisable to expand some of 


the arguments and make them more dis- 
cursive™in order to make them more per- 
suasive. This is a very thoughtful and 
thought-provoking book in an area of basic 
significance: what makes. psychology scien- 
tific fruitful. 

ZYGMUNT A. 


JACOBI, 


lescence. Macmillan Co., New York, 
i+ 438 pp. $5.00, - 

is book by a professor’ of eitieation<’ in 

Teachers College, Columbia University, has 


been “written for students, teachers, and — 
parents, for young people who are still in 


the adolescent period of growth, and for 
older persons who wish to inquire into the 
bearing of their own adolescence on their 
lives ‘as adults.” Addressing himself to this 
wide audience, the author explains simply, 
clearly and briefly, the fundamentals as well 


as numerous other aspects of the psychology _ 
of adolescence. He covers the ground well 
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and conscientiously, relying both on obser- | 
vational, statistical surveys of overt behav- 
ior and on modern psychopathologic.theories 
of personality. The bibilography is exten- 
sive, 35 pages, and there is at least one ref- 
erence to each bibliographic item i in the body 
of the book. A subject index and a separate 
name index facilitate the use of the book as 
a reference text.:The author maintains a 
consistent mental hygiene outlook, pointing 
out neuroticisms but emphasizing also under 
the influence of the existentialists that 
growth is painful and conflicts are unavoid- 


able. The book keeps clear of controversial 


issues and limits itself to what is currently 
accepted as valid. It is strongly influenced 
by psychoanalysis but omits Freud’s ideas 
about the influence of infantile sexuality | 
upon the character structure. Like most 
modern texts on psychopathology as well-as 


- on psychology, this book does not discuss the 


unconscious. There are several references to _ 


the unconscious but the latter Conca as 


used by the author, means simply “unaware- 


ness.” A number, of Kinsey’ s data are re- 


ported in a tactful’ way, not likely to offend 
anyone. The book reads very well and has 
been written with a sense of responsibility. 
It certainly belongs. among the leading text- | 
books on the psychology of adolescents and 
can'be used in colleges and perhaps even in 


ZYGMUNT A. Piorrowskt 7 


JOLANDI. Komplez, Archetypus, 
‘Symbol in der Psychologie C. G. Jungs. 
_ Rascher Verlag, Zurich, 1957. xi + amt 
pp. ca. $4.00 4 | 
This is not Dr. J firat book pre“ 
senting an unhurried, clear, systematic, and — 
teacher-like exposition of C. G. Jung’s ideas. 
This introduction into Jung’s basic concepts 
of the complex, the archetype, and the sym- 
bol is lucid. The three concepts are the most 
characteristic of Jung’s psychology; it is in 
their use and definition that Jung differs 
most from Freud. By means of appropriately 


. chosen excerpts from Jung and helpful com- 
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ments of her own, Dr. Jacobi has demon-_ 


strated that these basic concepts have been 


adequately defined and can bé understood 


provided one takes the trouble to find out 


what is meant by them, However, as in the - 


case of other psychologic concepts offered by 


_ other authorities in the field, clarity and 


consistency of definition do not-always guar- 


antee an easy and simple application of the 
_ concepts in individual cases. It.is quite ap- 
_ parent from a comparison of Jung with 
Freud that, in their, theories of personality 


development, Freud emphasized past experi- 
ences, going back to early childhood (the 
Oedipus complex), while Jung stresses not 


-only past experiences, but also psychobio- 


logic forces of growth, active in the present. 
Although the followers of Freud and Jung 
tend to see an unbridgeable gulf between 


‘themselves, modern developments make it 


gradually more possible to reconcile if not to 


| 
plication to. Mental Disorders. Ronald 
_, Press, New York; 1957. xii + 301 pp. $7.50 
' The Sentence Completion technique has 
been.in use since 1879. At first, its purpose 
was to study intellectual level and intellec- 
tual peculiarities. Binet included it in his 
intelligence test in 1904. It was applied to 


the investigation of emotional attitudes for. 


the first time apparently by Payne in 1928, 
Dr. Rohde; now senior psychologist at thé 
Camarillo, California, State Hospital, has 
been working on her version of the SCM 
since 1940. The SCM is a variation of the 
free association method. Instead of single 
word stimuli, the SCM employs chiefly 


_ groups of words which are presented to the 
subject as beginnings of sentences with the |: 


request that he complete the sentences. Dr. 
Rohde’s SCM consists of 65 items which are 
followed by this written request: “Write be- 
low anything that seems important to you’. 


syrithesize the two versions of analytic psy- ‘wSample, items are: The future, I feel, If I, 


chology. With the increasing interest in the 


. _ defense mechanisms of the ego and:its “heal- 
ing” or “conflict solving” capacities, and the. 
_siniltaneous deemphasis on early childhood 


traumata and on the unconscious, more and 


more attention is being paid to the patient’s 
own attempts to help himself through cre- 


ative effort at self-development. In passing, 
it inight be noted that archetypes and the 
collective unconscious refer to universal psy- 
chologic problems, common to all human 
beings, such as love and hate, birth and 
death, mating and parting, male and female, 
etc. Dr. Jacobi has written a non-polemic 
exposition of Jung’s definitions of the com- 
plex, archetype, and symbol, and has ac- 
complished her purpose extremely well. This 
readable and thorough little book, with a 
brief foreword by Jung, can be recommended 


. to both Jung’s followers and critics, in fact 
_ to all readers who are intrigued by the three 
controversial and seek clarification. 


ZYGMUNT A. IOTROWSKI 


ROHDE, R. The Sentence 
Method: Its Diagnostic and Clinical Ap- 


GA 


Eating, God, I am very, Death, Love in my 
life, My father, No one. The opening words 
are intentionally vague to allow for the 


greatest variety in completing the.sentences, 
and thus for greater ease in self-expression. 

On the whole, sentence completion tests’ 
have a very limited value as devices for the . 
detection of intellectual or emotional de-— 


viations. Nevertheless, they are frequently 


used, probably because of the simplicity of 
administration. The patient: can be left 


alone with the test, giving his responses in 
writing, and the scoring, can be quick and 


easy. This book differs from other SCM texts 


and tests chiefly because of the extensive- 
ness of the norms and the relatively large 
number of sample tests with their interpre- 
tation. The author used Henry Murray’s 


_scheme of needs and presses to classify the 


responses to her own SCM. The frequency 
tables are in terms of needs (e.g., achieve- 
ment, succorance, defensiveness) and not of 
type of responses to specific items. The 
groups of méntally disordered patients were 


found to differ from the group of “well- 
adjusted” subjects in a number of these 
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but group differ- 


ences are too few and too small for depend- 
able diagnoses in neuropsychiatry. As a 


matter of fact, the SCM and other tests 


which give the subject an opportunity to 
predict with validity the conclusions that 


can be drawn from his responses give better 


results when used on intelligent, cooperative, 
not very anxious, self-confident and rather 
healthy subjects than they do when used on 
the mentally disturbed. It takes some 
strength to tell the psychologic truth about 
oneself. Most méntal patients lack that 
strength, at any rate at first contact and - 


when asked to leave a written record of their 
attitudes. There are some patients who are 


so poorly controlled and so detached that. 
they give striking responses, but in cases of 


_ this kind, the diagnosis is not a problem. The 


author’s own wide experience with her test, 
reported in this book, suggests that this 
SCM increases in fruitfulness the more co- 
operative and. normal the subject is. This 
test takes a leading place among other SCM 
because of its diverse standardization inves- 
tigations. It can be very helpful as a first, 
easy, and quick way of weeding out very dis- 
turbed individuals. For pathologic responses 
are very significant and valid although ab- 
sence of such responses in a SCM record is 
not necessarily an indication of mental 
health. Dr. Rohde offers a detailed and care- 
fully written book on a simple instrument .. 
which can be very helpful for comparisons 


of different ‘groups of subjects despite its © 


limitations in the study of individuals. 
| | _ ZYGMUNT A. PioTRowSsKI 


GRUHLE, Hine W. 


(Erlebnislehre) : Ein Lehrbuch, 2nd ed. 

Thieme Verlag, Stuttgart, 1956. xi + 633 

pp. $11.40 

This is the second and revised edtition of 
a graduate textbook. Not only is this book 
thick, but its format is large. The author 
describes his method as one of understanding 
psychologic processes through empathy, and 
adds that the methodology of psychology 
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must be basically different from that of the 
natural sciences. He quotes W. Dilthey ap- 


‘provingly who said: “We explain nature, we 


understand mental life.” Gruhle does not: 
have any definite and comprehensive psy-, 


“chologic theory, and does not attempt to 


clude many diverse phenomena under one 
theory. He tackles almost every problem, : 
small and large, independently of the other 
problems. This is not a textbook for the 
modern psychologic professional who wants 
to solve research problems and is in Search 
of new methods; or who desires to perform a 
definite service for others. This is rather the 
non-experimental nineteenth century type 
of psychology for the educated and cultured 
layman who likes to deepen his sensitivity 
to everyday psychologic phenomena and en- 
large his intellectual horizon. Gruhle’s psy- 
chology fosters observation, speculation, and 
some degree of understanding of the mental 
functioning, of others, especially the con- 
scious processes. The book will be appreci- 
ated most by those who, being interested in — 
human nature, prefer to study it in a lei- 
surely manner for the purpose of improving 
themselves as civilized members of society 
rather than of acquiring specific professional 
skills. Gruhlé acknowledges that there are 
other methods in psychology beside his own: 
which is a combination of direct observation, 
intuition, reflection, and library research. 
He grants that the other methods have in- 
vestigated other important aspects of psy- 


chology (personality) and have obtained | 


results inaccessible to his “understanding 
psychology.” However he feels that the em- | 
phatic understanding psychologic approach 
is preeminently psychologic. _ 

Gruhle’ expresses most of his opinions. 
without hesitation or qualification. He ar- 
gues with those with whom he disagrees (and 
he disagrees frequently and with a great 
many writers). Stating his case plainly, he 
gives the reader an opportunity to evaluate 
the arguments of both sides. Many a popular 
misconception and superficial generalization 
are pointed out and corrected. Most readers . 
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would agree with: on points. 


- However he sometimes omits mentioning 
good arguments which could. be cited in sup- 
_ port of a thesis Gruhle opposes, and his nu- 


merous criticisms are at times facile and not 
compelling. The author has read very widely 
but he quotes professional literature less ex- 
tensively than the opinions of great writers, 


dramatists, and philosophers; he quotes lit- 


erary sources of all times, from ancient 
India to modern Western publications. The 


diversity of topics is greater than in any 
other textbook. Some of the topics are: Na- 
poleon’s personality, psychology of art, va-. 
rieties of religious ecstasy and mysticism, . 


delinquency, thought processes, affect, bull- 
fight from the toreador’s viewpoint, .super- 
stitions, development of lan 
ism‘ of colors, dreams, politiés, genius and 
madness, psychology of nations, war, etc., 
etc. The author is a psychiatrist by training. 


His first book (on juvenile delinquency ) was — 


‘published in 1912. In the thirties he wrote 
rather-extensively and well on schizophrenia. 
The present,book adds to one’s liberal edu- 
cation..The author takes the reader across 
centuries and civilizations; and succeeds in 
demonstrating the continuity and the grad- 
ual development of psychological concepts 


and theories concerning personality. In this. 


seems to lie worth of Gruhle’s 
book. 
A. 
S. AND Miner, Joun B. The 
Towkine- Horn Picture Arrangement Test. 
_ Springer Publishing Co., New York, 1957. 
xv1 + 383 pp. $10.00 
_ This type of test has been used since the 
nineteenth century as an intelligence test, 


t.e., for the purpose of measuring consciously - 
sontrelied rational thinking. Tomkins’ and’ 


Horn’s new version of the test was designed 
to measure personality traits, especially 
emotional .and social attitudes. Their PAT 
consists of 25 sets of three pictures. Some of 


_ the pictures occur in more than one set, and 
_ the same “hero” (a man) appears in every 


| 


age, symbol- | 
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picture. The pictures of each set are printed 


in a circle. The subject’s task is to indicate — 


the most reasonable sequence; he is at. lib- 
erty to arrange the pictures as he pleases 


‘to achieve “that arrangement which vou 


feel makes the best sense.” The subject is 
also requested to write a sentence al-out 
each picture to explain his arrangement. 


E.g., the man is working at a machine: he 


hurt himself; he is now.in a hospital. An at- 


tempt was made to obtain measures of § 


“social orientation” (avoidance of or seck- 
ing out others, aggression, dependence, la- 


bility, sense of duty), of optimism-pessi-. 


mism, and “of the relative strength of 
thinking, phantasy, affect.” These are aims 


worthy of any ambitjous personality test. | 


However, the PAT is a paper-and-pencil 
group test and like other personality tests of 
this kind, allows few meaningful conclusions 


_which, moreover, are of low reliability. The 


authors themselves report that on a re-ex- 
amination the scores of the individual sub- 


jects varied a great deal but that the group 


averages changed hardly at all. How then 
can PAT be helpful in evaluating personality 
traits of either single individuals or groups of 
individuals? Tomkins and Miner admit that 
“the test has the characteristics of an intél- 
ligence test.” This is not surprising since the 
pictures present scenes from every-day life, 


since the pictures are structured and un- — 
equivocal, and since the instructions call for 


arranging pictures in “the most reasonable 
sequence.” All this encourages accurate sen- 


sory perception and controlled obj ective 


thinking, while it. discourages free subjec- 


_ tive association and a display of creative 


imagination. The history of personality 
testing during the past forty years offers 
two clear lessons. One is that the scope and 
validity of a personality test improve with 
an increase in the degree to which the test 
stimulates free and creative imagination; 
therefore, the use of inkblots is more pro- 


ductive than that of pictures of real people 7 
in real life situations. The other lesson is 


that the more a test stimulates logical and 
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thinking about ex- 
ternal aspects of perceptible reality, the less 
| jt reveals about non-intellectual personality 


traits; thus, e.g., schizophrenics whose in- 


_telligence test performances agree even in 


detuils may differ conspicuously from one 
in their personalities. 

The PAT allows very little play of free 
“imagination and requires far too much de- 
tailed sensory perception and conscious 
thinking to.be a good personality test. A 
survey of the statistical tables in which this 
book abounds demonstrates the PAT’s lim- 
ited usefulness (1500 normals and 755 pa- 
tients were tested). On most paper-and- 
pencil personality tests, the schizophrenics 
usually manage to obtain a “more normal’’ 
score than do the normal subjects. The 
PAT also has its surprises: “The organic 
(cerebral) group is Seabed, by high. 
sociophobia... With the organics they 
_ (neurotics) share non-labile affect, a charac- 
teristic which is in sharp contrast to the. la- 
bile affect of the manic-depressive group . 


Perhaps the most puzzling finding is tie 


high work interest in the (hospitalized) psy- 
chotic population.” The latter statement 
contrasts with the authors’ finding that the 
average schizophrenic required approxi- 


MImately three times as much’ time as the 
- average normal subj ect to complete the 


PAT, and that many schizophrenics (in one 
group, 75 per cent) refused to. take the test 
though they had nothing else to do. The 


Manner in which personality traits were 


duced from the test data resembles greatly 
_ that described by Tomkins i in his monograph 
on the Thematic Apperception Test. In order . 
to mt a meaningful application for the 
the authors decided to “discard most 
of 
purposes only the rare responses ... What 
we have gained in certainty and reliability 
by this method (of using only those re- 
sponses which oceur rarely) we have lost~ 
in efficiency. We might by such a method 
‘test a million people before we found one 
about whom we were willing to make a 


e responses, and utilize for diagnostic - 


diagnosis. This is, we think, a necessary 

‘consequence of our method.” The book con- . 
tains no statistics regarding the percentage 
of cases about which the PAT permits 


meaningful statements to be made. The in- 


clusion of an illustrative individual case also — 


would have been helpful. The authors state 
that the alternative to their test procedure, 
applicable only once in a long while, is “rely- 
ing upon the sensitivities and special com- 


petence of the experienced clinician.” One 
could think of other alternatives, e.g., the — 


use of plainly stated and reliably applica- 
ble rules of interpretation of personality 


test data (Rorschach, TAT), greatly reduc- 


ing the subjectivity and reliability in per- 
sonality test interpretations. It is under- 
standable that the authors should try. to 
save as much of their great labor as possible. 
They do this rapcany Be in the chapter on the 
test’s “rationale.” A number of points in 


this rationale could be challenged. But the 


rationale was written ex post and, whatever 
its. nature, does not affect the value of the 
test. However, the authors attempted an 
impossible task: the creation of a valid 


and useful paper-and-pencil automatically 
scored personality test. The work on the — 


PAT was begun in 1942. At that time (and 
particularly under the pressure of war 


needs) many psychologists still believed 


that paper-and-pencil personality group 
tests of high validity could be constructed. 
This belief may explain why the work was 
undertaken. 

— A. PIoTROWSKI 


MASsERMAN, H. AanpD Moreno, J. 
Editors. Progress in Psychotherapy, Vol. 
2, Anxiety and Therapy. Grune and Stra- 
ton, Inc., New York, 1957. 248 pp. . 


It has long been a matter of common . 


‘knowledge that, since the time when Sig- 


mund Freud astutely recognized the signifi- — 


cance of anxiety as a concomitant of certain 
_ psychic disturbances, this phenomenon has 


been made the subject-matter of extensive | 


investigation and speculation, and of well- 
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